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separation of chains of, 
504, 505 
phage SP3 infected 
DNase activity in, 653 
regulation of arginine break- 
down in, 532-33 
tRNA modifications in, dur- 
ing sporulation, 478 
tRNA modifications in, un- 
der altered growth condi- 
tions, 478 
tyrosyl RNA synthetase per 
cell in, 453 
tyrosyl tRNA per cell in, 
453 
Bacitracin 
exposure of histidines in, 
, 
Bacteria 
chemosynthetic 
and Calvin-Benson cycle, 
771-72 
carbon metabolism in, 771- 
72 
and obligate chemoautotro- 
phy, 772 
green sulfur 
COg fixation by, 769-71 
nonsulfur purple 
COg fixation by, 769-71 
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photosynthetic 
COxz fixation by, 769-71 
use of glyceraldehyde 3-P 
dehydrogenase by, 
769 
purple sulfur 
COxz fixation by, 769-71 
Bacteriophage 
DNA partially derived from 
host cells, 505-6 
in tRNA modification, 477- 
78 
Bacteriophage a 
separation of DNA chains of, 
504 
Bacteriophage A 
in E. coli 
exonuclease in, 651-53 
Bacteriophage P22 
permuted sequences of DNA 
in, 
terminal repetition of DNA 
in, 500 
Bacteriophage $X-174 
DNA in 
molecular weight of, 
486 
closed circle structure of, 
486 
Bacteriophage SP3 
in B. subtilis 
and DNase activity, 653 
Bacteriophage SP82 
colinearity of genetic map 
and DNA in, 507 
unique sequences of DNA in, 
499 


Bacteriophage T1 
boundary sedimentation of 
DNA of, 493 
response of DNA of, to poly 
G complexing, 505 
Bacteriophage T2 
DNA 
circularly permuted se- 
quences in, 498-99 
linear density of, 488-89, 
490 
longitudinal heterogeneity 
of, 502 
molecular weight of, 487 
partial denaturation of, 
503 
terminal repetition in, 
500 


in E. coli 
and DNase activity, 647 
and host DNA destruction, 
649-50 
Bacteriophage T3 
DNA 
intermolecular union of, 
500 
response of, to poly G 
complexing, 505 
terminal repetition in, 
500 
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unique sequence of, 499, 
500 
Bacteriophage T4 
DNA 
circularly permuted se- 
quences in, 499 
colinearity of genetic map 
and DNA in, 507-8 
colinearity of genetic map 
and peptide chain in am- 
ber mutants of, 508- 
9 
gene orientation in, 510 
in E. coli 
and DNase activity, 647- 
50 
Bacteriophage T5 
DNA 
interruptions in, 498, 
651 


unique sequences in, 499 
in E. coli 
and host DNA destruction, 
650-51 
temperature sensitive mu- 
tants of, 650 
Bacteriophage T7 
DNA 
end-labeling of, 491 
identity of ultimate and 
penultimate nucleotides 
in, 492 
intermolecular union of, 
500 
linear density of, 488- 
89 
response of, to poly G 
complexing, 505 
terminal repetition in, 
500 
unique collection of se- 
quences in, 499, 500 
Bases 
crystal structures of, 353, 
355, 356-59 
tautomeric forms of, 356 
Bg-deficiency 
effect on amino acid uptake, 
748 
Benzoyl-CoA 
formation of, from cyclo- 
hexane carboxyl-CoA, 
679 
S-Benzyl- L-cysteine 
nonhelix-for ming properties 
of, 338-39 
Benzylviologen nitrate reduc- 
tase 
in N, crassa mutants, 
683 
Biopterin 
14C-labeling of, 176 
in D. melanogaster, 174, 
177 
in growth of crithidia, 172 
see also Biopterins, Pteri- 
dines 





Biopterins 


in D. melanogaster, 174 
metabolic relationship of, 
174-75 


Blue-green algae 


extraction of phycobilins of, 
61 


ferredoxin in, 764-65 

ferredoxin-TPN reductase 
in, 685 

phytoflavin in, 685, 764- 
65 


Bombyx mori 


polyhedry1l virus infected 
DNase in, 653-54 


Branching enzyme 


in glycogen synthesis, 


Bromelain 


stem 
in degradation of ovalbumin, 
56 
exposure of tyrosines in, 
41-43 


N-Bromosuccinate 


as tryptophan modifier, 32- 
39 


Calcium 


in induction of enzyme secre- 
tion, 314 
localization and composition 
of deposits in mitochon- 
dria, 580 
transport 
in erythrocytes, 744 
in mitochondria, 744 
in muscle, 744 
in trypsin conformation, 
62 
uptake of, by mitochondria 
efficiency of and Catt; 
ADP ratio, 576-77 
and extrusion of protons, 
575-76 
high-energy intermediates 
in, 577 
and internal=external ex- 
change, 575 
limited, 573-75 
massive, 573 
mechanism of, 577-79 
proton gradient and, 577- 
78 


super-stoichiometry of, 
578-79 


Calvin-Benson cycle 


and chemosynthetic bacteria, 
771-72 


D-Camphor 


lactonizing system in P. 
putida, 682 


Carbamyl phosphate synthetase 


during metamorphosis of 
tadpoles, 5 











Carbohydrates 
actions of hormones on me- 
tabolism of, 237-38 
metabolism of, 211-38 
see also Polysaccharides 
COpg fixation 
Calvin-Benson cycle for, in 
chemosynthetic bacteria, 
771-72 
in cells cultured in acetate, 
769 
with chloroplasts 
inhibition of, 775-77 
and membrane integrity, 
773 
products of, 774 
ratios of, 773 
reductive pentose cycle in, 
773, 775 
in dark, 777-78 
effects of temperature on, 
774 
photoreduction of, 777 
by photosynthetic bacteria 
by reductive carboxylic 
acid cycle, 770-71 
by reductive pentose cycle, 
769-71 
and ribulose 1, 5-diPcarbox- 
ylase, 769 
Carbonic anhydrase 
circular dichroism of, 19- 
20 
competitive inhibitors of, in 
X-ray studies, 335 
conformation of, 26 
heavy atom derivatives of, 
333, 335 
structure determination of, 
33 


Carbon metabolism 
in bacteria, 768-72 
Carbon monoxide 
binding of, to cytochrome 
binding of, to hemoglobin, 
613-15, 625 
binding of, to myoglobin, 
613-15 
Carbonmonoxyhemoglobin 
carbon monoxide binding in, 
613-14 
carbonyl stretching frequen- 
cy for, 625 


CCl4 
effect of, on hepatic metabo- 
lism, 252 


€- N-(1-Carboxyethyl)- lysine 
preparation of, from amino 
acid oxidase, 677 
Carboxylase 
in leaf protein fraction I, 


in protochlorophyll-protein 
complex of etiolated tis- 
sue, 768 
Carboxypeptidase A 
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acetylation of, 64, 65 

activation of, 63 

active site of, 64 

activity of, after zinc re- 
placement, 65 

cross-linking of, by glutaral- 


dehyde, 337 
degradation of, by subtilisin, 
64 


helical content in, 33 

inhibitors of, 65 

iodination of, 64 

irridiation of, with ultravio- 
let light, 64 

isomorphous derivatives of, 
333 

metal replacement in, for 
X-ray diffraction, 335- 
36 

molecular structure of, 
333 

polymerization of, 65 

X-ray studies of, 64 

zinc in, 63-64, 333 

Carboxypeptidase B 

activation of, 63 

active site in, 64 

specific inhibition of, 64 

zinc in, 63-64 

Carboxypeptidases 

chromophoric substrates 
for, 65 

circular dichroism of, 19- 
20 

effect of, on hemoglobin, 
57 


effect of, on B-lactoglobin, 
57 


esterase-peptidase ratio of, 
64-65 

exposure of histidines in, 
28 


exposure of tyrosines in, 
39, 40, 42 
kinetics of catalysis by, 
65 
pH-dependence of reactions 
catalyzed by, 65 
Carotenoids 
distribution of, in chloro- 
phyll fraction, 761 
Carrier 
distinction of, from permease 
in active transport, 729- 
30 


hypothesis of active trans- 
port, 729 
Caseins 
circular dichroism of, 19- 
20 
conformation of, 24 
electrophoresis of, 70 
heterogeneity of, 70 
infrared bands of, 25 
structure of, 70 
X-Casein 
action of rennin on, 70-71 
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in milk clotting, 70- 
71 


in stabilization of casein 
micelles, 70 
Catalase 
activity in acatalasemia, 
299-300 
antigenic identity of, 299 
complex I of, 632 
precipitation of, by anti- 
catalase, 299 
reactions of, 634 
separation of, by gel-filtra- 
tion, 299 
Catechol 
incorporation of 185 into, 
681 
Cell membranes 
and carrier hypothesis of 
active transport, 729 
NaATPase in, 735-37 
structure of 
determination of, 727- 
28 
related to active transport, 
728 
Cellobiose 
serological identification of, 
9 


Cellobiuronic acid 
serological identification of, 
9 


Cellulose 
synthesis of 
in Dictyostelium discoideum, 
220 
Cell wall material 
synthesis of, 218-21 
see also Teichoic acids 
Cesium 
uptake of, by subcellular 
fragments, 741 
Chemical hypothesis 
of oxidative phosphorylation, 
555-62 
Chemiosmotic hypothesis 
of oxidative phosphorylation, 
563-68 
and photophosphorylation of 
chloroplasts, 767 
Chitin synthetase 
from Allomyces macrogynus, 
221 
Chlamydomonas mundana 
CO, fixation by, 769 
Chlamydomonas reinhardii 
CO» fixation by, 769 
photosynthetic mutants of, 
759-60 
Chloramphenicol 
effect of, on DNase activity 
in E. coli, 647-48, 650, 
653 
effect of, on protein synthe- 
ses in mitochondria, 
541 
Chloride 
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active transport of, 745 
inhibition in creatine kinase, 
98 
Chlorobium thiosulfatophilum 
pyruvate synthetase in, 
770 


rate of enzyme activity in, 
770 


reductive carboxylic acid 
cycle for COp fixation in, 
770-71 
reductive pentose phosphate 
cycle for CO, fixation in, 
770-71 
p-Chloromercuribenzenesulfo- 
nate 
reaction of, with ferredoxin, 
122, 136 
reaction of, with iron pro- 
tein from mitochondria, 
141 
p-Chloromercuribenzoate 
in heavy-atom derivatives 
for X-ray diffraction, 
335 
reaction of, with ferredoxin, 
125, 128, 135 
Chloroperoxidase 
from Caldariomyces fumago 
isolation and properties of, 
633 
Chlorophyll 
fluorescence in chloroplasts, 
767 
Chlorophyll a 
liberation of, from chloro- 
plasts, 761 
in photosynthesis, 757 
Chloroplasts 
ATPases in, 766 
bean leaf 
DPN kinase activity in, 
765 
COg fixation with 
inhibition of, 775-77 
and membrane integrity, 
773 
products of, 774 
rates of, 773 
reductive pentose cycle in, 
773, 775 
chlorophyll a - protein in 
Triton liberation of, 761 
effect of EDTA on photophos- 
phorylation in, 766 
effect of pH on HCO3- and 
COs in, 768 
function of, 772 
light-induced volume changes 
in, 767 
light-scattering properties 
of, 767 
in reduction of ferredoxin, 
115, 117 
sites for ATP synthesis in, 
765-66 
spinach 
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chlorophyll fluorescence 
in, 767 
effect of sonification on 
pigments of, 760 
ferredoxin-TPN reductase 
in, 685 
fractionation of, 760- 
61 
plastocyanin in, 763 
plastoquinone A as redox 
carrier in, 762 
purification of plastiquinone 
B from, 762 
a-tocopherol in, 762 
starch in 
biosynthesis of a-1, 4- 
glucosyl linkages in, 
773 


starch and sucrose produc- 
tion in, 773-75 
structure and photophospho- 
rylation in, 767-68 
sugar cane 
sucrose synthetase in, 
774 
Chloroquine 
effect of, on aminoacylation 
of E. coli tRNA, 469 
2 -Cholestadien-3f-01 
see 7-Dehydrosterol 
41, 24_ Cholestadien-3p-o1 
from 48, 24_cholestadien- 
3p-o1, 711 
conversion of, to cholesterol, 
708 
detection of, in tissues, 
8 


from zymosterol, 705 

48, 24_ Cholestadien- 38-01 

conversion of, to 47,24. 
cholestadien-3-o01, 
711 

conversion of, to cholesterol, 
708, 716 

detection of, in tissues, 


1 
45, 7, 24_ Cholestatrien-36-ol 
conversion of, to cholesterol, 
708, 715 
detection of, in tissues, 
708, 715 
detection of, by UV spectro- 
scopy, 703 
4'-Cholesten-38, 6a-diol 
conversion of, to cholesterol, 
708, 713-15 
4'-Cholesten-38, 68-diol 
conversion of, to cholesterol, 
708, 713-14 
4°-Cholesten-38, 6a-diol 
conversion of, to cholesterol, 
708, 712 
converted to 4’-cholesten- 
3p-o1, 711 
detection of, in tissues, 


4'-Cholestenol 





ee Rathosterol 
4‘'-Cholesten-3f-01 
from 4*-cholesten-3f-01, 
711 8 i 
from 4 -cholesten-38, 6a- 
diol, 711 
conversion of, to cholesterol, 
708 
detection of, in tissues, 





708 

4", 24_ Cholesten-3f-01 

from 4a-methyl- 48, 24. { 
cholesten-3f-01, 711 

48-Cholesten-3f-01 

conversion of, to 4'-cholesten- 
3p-o1, 711 

conversion of, to cholesterol, 
708 

detection of, in tissues, 
708 


Cholesterol 
biosynthesis of 

from biosynthetic lanosterol, 
698 

intermediates in, 708 

3-ketosterols in, 707 

from lanosterol, 706-7, | 
712-16 | 

from 4-methyl- 49> 24_ 
cholestatien-3f-01, 700, 
705-6 

principle pathway of, 716- 
17 


chromatographic purifica- 
tion of, 701-2 
higher counting companions 
of, 699-701 
metabolism of, 249 
shift of nuclear double bond 
from in precursors 
to 45 | 
and dehydrogenases, 714- 
15 | 
and desaturation at 4°, 
714-15 
and hydride replacement at j 
OH, 715 | 
by hydroxylation in B ring, 


isomerase in, 711-12 
mechanism of, 711-16 
oxygen required for, 712- 
13, 715 
stereochemistry of, 715 
through 4'-cholestendiols, 
713-14 
through 4 -cholestenol, 
712 
Choline 
active transport of, 749 
Choline deficiency 
effect of, on liver, 253 
Chromatium 
fractionation of fragments 
of, 761 


kinetics of 14c0» in, 769- 
70 








reductive pentose phosphate 
cycle in, 769-70 
Chromatography 
and sterol separation, 701- 
2 


Chylomicron 

assimilation of, by tissues, 
249 

effect of heparin exclusion 
on uptake of, 250 

primary degradation of, 
249-50 

uptake of, by rat liver cells, 
250 


Chymotrypsin 
in activation of carboxypep- 
tidase, 63, 64 


active site of, 59 

autolysis rate of, 59 

circular dichroism of, 19- 
20 

Cotton effects in, 58-59, 
60 

effect of solvent on heavy- 
atom binding in, 337 

exposure of histidines in, 
28, 29-30 

exposure of tryptophans in, 
34, 35-36 

exposure of tyrosines in, 
39, 40, 42, 43 

formation of, from chymo- 
trypsinogen, 58, 60 

heavy-atom derivatives of, 
335, 337 

in milk clotting, 71 

reversibility of a and y 
forms, 334 

solvent perturbation of, 47- 
48 


structural changes during 
formation of, 58-59 
tryptophans in, 58 
Chy motrypsinogen 
exposure of histidines in, 
28, 29-30 
exposure of tryptophans in, 
34, 35-36 
from Squalus acanthias, 
58 
Chymotrypsinogen A 
activation of, by trypsin, 
58-59 
binding of, to substrates, 
59 
exposure of, tryptophans in, 
58 


rack mechanism for, 59- 
60 

structure of, 57 

structural changes during 
activation of, 58 

structure of compared to 
trypsinogen, 60 

Chy motrypsinogen B 

activation of, 

60 
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compared to trypsinogen, 
60 
structure of, 57 
Chymotrypsinogen C 
structure of, 58 
a-Chymotrypsinogen 
sequence of transport of, 
309 
Circular dichroism 
of amino acid oxidases, 
670 
effects of aggregation on, 
18 
of polypeptides, 15-20 
of proteins, 15-20 
solvent effects, 16-17 
Cistrons 
coding of, by haploid nucle- 
us, 273 
and one-cistron one-polypep- 
tide concept, 273 
Clones 
and antibody production, 
393 


Clostridium pasteurianum 
flavodoxin in, 685 
Clotting reaction 
of blood, 68-70 
of milk, 70-71 
Cocrystallization 
and identification of sterols, 
702 
Coenzyme Q 
in mitochondria 
as component of electron 
transfer chain, 540 
position of related to cyto- 
chrome b, 541, 
542 
redox changes of, 540- 
41 
restoration of succinoxidase 
by, 540 
Coliphage A DNA 
A+T in deletion mutants of, 
504 
bimodality of thermal transi- 
tion of, 504 
cohesive sites of, 501 
colinearity of genetic map 
and DNA in, 506-7 
complexing of, by poly G, 
505, 511-12 
composition of wild and mu- 
tant, 503 
effect of DNA polymerase 
on, 501 
effect of exonuclease III on, 
501 
end-labeling of, 492, 
511 


gene orientation in, 510- 
12 


longitudinal heterogeneity 
of, 502 

molecular length of, 487-88, 
490 
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partial denaturation of, 
503 


terminal sequences of, 
501 
unique sequence of, 507 
Coliphages 
d-related 
concatemers of, 501 
stability of 5 -ended termi- 
nal duplexes of, 501 
Collagen 
circular dichroism of, 16, 
17-18 
optical rotary dispersion of, 
17-18 
Complement 
fixation of 
by antibodies, 6 
in estimation of lactic de- 
hydrogenases, 4 
in estimation of pepsin- 
pepsinogen mixtures, 
4 


Conalbumin 
exposure of tyrosines in, 
39, 40 
Conformation 
of polypeptides, 14-20 
of proteins, 13-49 
Conformational coupling 
of oxidative phosphorylation, 
562-63 
Congenital hemolytic anemia 
see Glucose-6-phosphate 
dehydrogenase deficiency 
Controller gene mutation 
distinguished from structural 
gene mutation, 276 
and hereditary disorders, 
274-76 
recognition of, 275-76 
Copper 
in diamine oxidases, 193, 
202 
role of, in cytochrome c 
oxidase, 629 
Cotton effects 
of amino acid oxidase, 
670 
calculated from circular 
dichroism, 15 
in chymotrypsin, 58-59, 
60 
in polypeptide £-structure, 
17 


Coupling factor A 
characteristics of, 550 
as modified form of, Fy, 
550 
Coupling factor B 
possible relationship of, to 
Fs, 550-51 
Coupling factor F 
in ADP=ATP exchange sys- 
tem, 551-52 
isolation of, 
549 
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phospholipids and activity 
of, 549 
requirement for, in oligo- 
mycin stimulation in oxi- 
dative phosphorylation, 
551-52 
similarity of, to A, 550 
in stimulation of oxidative 
phosphorylation, 548- 
49 
Coupling factors 
in oxidative phosphorylation, 
547-55 
Coupling factors Fo, F3, and 


4 
inter-relationships of, 549- 
0 


Creatine kinase 
ADP as inhibitor in, 96- 
97 
ADP=ATP exchange in, 97- 
98 


chloride inhibition in, 98 

creatine—phosphocreatine 
exchange, 97-98 

dead-end complexes in, 96, 
97 


dissociation constants for, 
97, 98, 99 

effect of substrate binding 
on dissociation constants 
in, 97 

kinetics of, 96-99 

magnesium in, 96-97 

MgATP as substrate of, 96- 
97 


Michaelis constants in, 
98 

nucleotide diphosphates in, 
98 


phosphocreatine in, 97-98 
product inhibition studies of, 
97 
rapid equilibrium random 
mechanism for, 96- 
98 
sequential mechanism of, 
96 


substrate binding in, 97 
substrate inhibition in, 98 
Crithidia fasciculata 
biopterin synthesis in, 
174 


pteridines in growth of, 
172 
Cross-f structure 
see Polypeptides 
Crystalline proteins 
X-ray diffraction studies of, 


321-37 
y-Crystallins 
in lens fibers, 3 
Cuproplastocyanin 
redox potential of, 763 
Cyanohydrins 


of pyridoxal phosphates in 
reactivation of apoen- 
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zymes, 189 


Cyanuric fluoride 


as tyrosine modifier, 39- 
45 


Cyclic 3', 5 -AMP 


adenyl cyclase in synthesis 
of, 215 
destruction of, by cyclic 
3', 5'-nucleotide phos- 
phodiesterase, 215 
function of, 215 
in induction of enzyme secre- 
tion, 314 
method for measurement of, 
215 
Cyclohexane 
in kinetics of alcohol dehy- 
drogenase, 105 
Cyclohexane carboxyl-CoA 
conversion of, to benzoyl- 
CoA, 679 
Cyclohexanone 
in kinetics of alcohol dehy- 
drogenase, 105 
Cyclohexene- 1-carboxyl-CoA 
in conversion of cyclohexane 
carboxyl-CoA to benzoyl- 
CoA, 679 
Cysteine 
in formation of heavy-atom 
derivatives, 335 
CDP-abequose 
biosynthesis of, 222 





optical rotary dispersion 
of, 635 

oxidation and reduction steps 
in, 635-36 

required in photophosphoryl- 
ation, 759-60 

succinoxidase activity of, 
636 

Cytochrome c oxidase 


heme a 
isolation of, from beef 
heart, 628 


properties of, 628-29 
structure of, 628-29 
hemes in, 628-29 
isolation of, 628 
reaction of, 629-31 
role of copper in, 629 
role of lipids in, 629 
Cytochrome c peroxidase 
complexes of, 631-33 
properties and reactions of, 
631-33 
Cytochrome c reductase 
activity in nitrate reductase, 
683 
Cytochrome f 
as electron carrier in photo- 
phosphorylation, 759, 
763 
kinetics of photo-oxidation 
of, 763 
location of, 763 


CDP-4-keto-6-deoxy-D-glucose purification of, 763 


biosynthesis of, 222 
CDP-paratose 
biosynthesis of, 222 
CDP-tyvelose 
biosynthesis of, 222 
CMP-D-deoxy-D- manno- 
octulosonate synthetase 
in E. coli, 221 
Cytochrome b 
isolation and properties of, 
634-35 
Cytochrome bs 
isolation and properties of, 
634 
Cytochrome bg 
as electron carrier in photo- 
phosphorylation, 759, 
763 


Cytochrome bs¢o 
in E. coli, 6 
Cytochrome c 
absorption spectra and en- 
zymic activities of, 
634 
amino acid sequences of, 
635 


and H* secretion in gastric 
mucosa, 733 

ligands bound to iron in, 
634 

magneto optical rotary dis- 
persion of, 635 

NMR spectra of, 635 


Cytochrome P459 
absorption of, 634 
ESR spectra of, 634 
rate of combination of, with 
CO, 634 
reactions of, 634 
substrate binding of, 634 
terminal oxidase function 
of, 634 
Cytochromes 
b-type 
properties of, 634-35 
conformation changes in, 
during chromophoric 
studies, 48-49 
c-type 
a-band splittings of, 
616 


properties of, 635-36 
reaction of, with oxidases, 
630 
exposure of histidines in, 
28, 30-31 
exposure of tryptophans in, 


> 
exposure of tyrosines in, 


39, 41, 43 
Cytosine 
protonation site of, 
356 


Cytosine-5-acetic acid 
protonation site for, 
356 

















D 


Deamidases 
in conversion of nicotin- 
amide to nicotinic acid, 
153 
Debye-Hiickel theory 
applied to polynucleotides, 
437-40 
B-Decarboxylase 
optical activity in, 191 
7-Dehydrocholesterol 
from A’-cholestenol-4-14c, 
712 
conversion of, to cholesterol, 
712, 715-16 
detection of, in tissues, 
708 
removal of, from cholesterol, 
701 
44- 5p- Dehydrogenase 
in Pseudomonas testosteroni, 
679 
Dehydrolanosterol 
conversion of, to cholesterol, 
710 
formed from lanosterol-14c, 


Density gradient centrifugation 
partial separation of chlorel- 
la pigments by, 760 
Deoxy myoglobin 
crystal structure of, 329 
in reaction of pyruvate and 
D-arabinose, 221 
Deoxypyridoxine 
inactive binding of subforms 
of, 189 
synthesis of, 186 
Deoxypyridoxine phosphate 
Cotton effect of complexes 
of, 191 
Deoxyribonucleases 
in B. subtilis 
phage SP3 induced, 
653 
circular dichroism of, 19- 
20 


control of, by genes 46 and 
47, 649-50 
correlation of levels of, 
with rate of DNA synthe- 
sis, 646-47 
and DNA synthesis, 645- 
64 
in E. coli 
phage A induced, 651-53 
phage T2 and T4 induced, 
647-50 
phage T5 induced, 650- 
51 


in Herpes-infected hamster 
cells, 655 

in Herpes-infected Hela 
cells, 655 

in pox virus-infected Hela 
cells, 654-55 
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in vaccinia virus-infected 
L cells, 654 

in virus-infected B. mori, 
653-54 

DNA 

activity of Mg** in solutions 
of, 432 

activity of Na* in solutions 
of, 429-30 

B form of lithium derivative 
of, 352 

conformation of B form of, 
356 

counterion binding in, 439- 

0 


destabilizing effect of anions 
on, 443 
destruction of, in host 
phage T2 induced, 649- 
50 


phage T5 induced, 650- 
51 


dye complexes of, 352 

effect of cation on stability 
of, 431 

effect of counterion varia- 
tion on size and shape 
of, 431 

effect of denaturation on ion- 
binding of, 431 

effect of Mg*+ on denatura- 
tion temperature of, 
432 

effect of nonaqueous sol- 
vents on and cavity forma- 
tion, 443 

effect of salt on pH of dena- 
turation of, 432 

fractional charge per phos- 
phate of, 430 

free energy of formation of 
helix of, 439-40 

heat of denaturation of, 


helix dimensions of, 351 

imino form for cytosine in, 
352 

immunochemical studies of, 


ionic strength dependence 
of denaturation tempera- 
ture of, 431, 439-40 
left-handed helices in, 
352 


mechanism for counterion 
binding in, 430-31 

mobility of salts of, 430 

mode of binding of Mg** to, 
432 

molecular weight dependence 
of denaturation curves 
of, 434 

and phage A exonuclease, 
651-53 

in phage T5 

interruptions of polynucleo- 

tide chains of, 651 
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phosphate interactions in, 
439-40 
and protein biosynthesis, 


repair of damaged 
in bacteria, 660-63 
rigid rod models of and 
electrolyte theory, 
438 
site-binding of, in high salt 
concentrations, 439 
solvent effects and helix 
coil transition of, 441 
as source of variety in anti- 
bodies, 394, 398 
structure of A-form of, 350- 
52 
synthesis of 
correlation of DNase level 
with, 646-47 
DNase in, 645-64 
and E. coli endonuclease 
I, 655-57 
and E. coli exonuclease 
Tl, 655 
and exonuclease II, 657- 
58 
X-ray diffraction of, 350- 
53 
see also Viral DNA 
DNA-endonuclease 
in phage T2 infected E. coli, 
648-49 
DNA polymerases 
in B. subtilis, 658 
in E. coli 
and exonuclease activity, 
657-58 
in Micrococcus lysodeikticus, 
658 
phage T2 and T4 induced 
and oligonucleotide diester- 
ase, 648 
in vaccinia virus-infected 
L cells, 654 
Deoxyribonucleoside triphos- 
phates 
and stimulation of exonuclease 
I activity in E. coli, 
657 
Deoxyribonucleotides 
thioredoxin in formation of, 
685 
Desaspidin 
and inhibition of ATP forma- 
tion, 754 
as inhibitor of photophos- 
phorylation, 759 
Desaturases 
in A9-desaturation of stearyl- 
CoA, 679 
and flavoproteins, 678- 
79 


Desmosterol 
in cholesterol synthesis, 
700, 706, 717 
discovery of, 705-6 
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Detergent 
and fractionation of pigments, 
760-62 
Deuterium 
effects on infrared absorp- 
tion of proteins, 22- 
26 
Dialkylarylamines 
flavoprotein and conversion 
of, to oxides, 683 
Diaphorase 
activity in nitrate reductase 
from spinach, 683 
Diazo-1-H-tetrazole 
as histidine modifier, 27- 
32 
Diazotization 
of histidines, 27-32 
Dicyclohexylcarbodiimide 
similarity of, to oligomycin 
in effect on mitochondria, 
569 
Dideoxyhexose nucleotides 
biosynthesis of, 222 
Diglyceride kinase 
associated with NaATPase, 
740-41 
Dihydrobiopterin 
as phenylalanine-hydroxyla- 
tion cofactor, 177 
as substrate of sepiaterin 
reductase, 177 
24, 25-Dihydrolanosterol-!4¢ 
and sequential removal of 
methyl groups in lano- 
sterol, 709 
Dihydro- orotic dehydrogenase 
compared to other nonheme 
iron proteins, 143 
Cotton effects of, 670 
4,4-Dimethyl- 47-cholesten- 
3p-o1 
detection in tissues, 708 
from 4, 4-dimethyl- 48-chol- 
esten-3f-ol, 711 
4,4-Dimethyl- 48-cholesten- 
3f-o1 
conversion of, to cholesterol, 
708 
converted to 4, 4-dimethyl- 
A7?-cholesten-36-01, 
711 
detection of, in tissues, 
708 
Dinitrophenol 
and electron flow in phospho- 
rylation, 759 
and mitochondrial protein 
synthesis, 592-93 
2, 4-Dinitrophenol 
as inhibitor of photophospho- 
rylation, 759 
Dio-9 
as inhibitor of enery trans- 
fer in mitochondria, 
569 
DPN 


SUBJECT INDEX 


conversion of, to TPN 
light-induced, 765 
in kinetics of alcohol dehy- 
drogenase, 104 
DPN* 
biosynthesis of 
from nicotinamide by de- 
amidation, 153-54 
order of preference for 
pathways, 155 
pathway of tryptophan me- 
tabolism in, 151, 152 
in plants, 155 
Preiss and Handler path- 
way for, 150, 151 
carbanion formation, 152 
control of biosynthesis of 
by ATP, 158 
by DPN* nucleotidase, 
158 
by hormones, 157 
interorgan by deamidase, 
158 
intracellular by pyrophos- 
phorylase, 158 
in mammals, 156 
niacin in, 155 
by nicotinic acid ribonuc- 


leotide pyrophosphorylase, 


158-59 

oxygen in, 155 

pathways for, at the nico- 
tinamide level, 156- 
57 





groups in, 544 
orthophosphate in addition 
reactions of, 163 
reactions at oxidase site of, 
165-67 
stereochemistry of and 
farnesyl pyrophosphate- 
to- squalene 
conversion, 694 
DPNH dehydrogenase 
compared to other nonheme 
iron proteins, 143 
in mitochondria 
inhibition of, by rotenone, 
542-43 
sensitivity of, to mercuri- 
als, 544 
in P. putida 
in D-camphor lactonization, 
682 
properties of, 682 
DPNH oxidase 
in mitochondria 
inhibition of, by o-phenan- 
throline, 545-46 
inhibition of, by rotenone, 
542 
inhibition of, by sulfhydryl 
inhibitors, 543-44 
Dipyridyl 
in preparation of apoferre- 
doxin, 126 
reaction with ferredoxin, 
123-24 


picolinic acid decarboxylase Disaccharides 


in, 159-60 
isomerization of, 161-62 
phosphorylated derivative 

of, in oxidative phospho- 

rylation, 559 
as product of DPNH oxida- 

tion, 166-67 
reduction of, 161 
uncontrolled biosynthesis of, 

157 
see also Nicotinamide coen- 

zymes 

DPN kinase 

activity in bean leaf, 765 
DPNH 

absolute configurations of 

hydrogen in, 694 
acid instability of, 163-64 
addition reaction of, 163 
addition reaction with ace- 

tone, 162 


chemical properties of, 160- 
64 


detection of, by 340 my band, 


160, 163 

effect of acetone in samples 
of, 162 

identification of, 158 

in kinetics of alcohol dehy- 
drogenase, 104 

in mitochondria 

effect of, on sulfhydryl 


serological identification of, 
9 


Drosophilia melanogaster 
biopterins in, 174, 176- 
17 
Drosopterin 
in D. melanogaster, 176, 
177 
in growth of Crithidia, 177 
synthesis of, 175 
see also Biopterins, Pteri- 
dines 


E 


EDTA 
effect on photophosphoryla- 
tion in chloroplasts, 
766 
as inhibitor of aminoacyla- 
tion of valine, 477 


Elastases 


compared to trypsinogen, 


in degradation of ribonuclease, 
56 


Electron micrographic stain- 


ing 
and cell membranes, 727- 
28 


Electron microscopy 
in determination of DNA 











molecular length, 487- 
90 


in identification of DNA 
circle structure, 495 
in protein transport studies, 
309-10 
Electrophoresis 
of casein, 70 
in immunoelectrophoretic 
analysis, 3 
Electrophorous electric organ 
ADP=ATP exchange in, 
739 
ADP kinase in, 739-40 
energy production in, 
735 
NaATPase in, 735, 737 
Emulsion 
from almonds 
hydroxynitrile in, 686 
Endonucleases 
assays for, 664 
in E. coli 
and DNA synthesis, 655- 
57 
and repair of damaged DNA, 
662 
Energy coupling 
mechanisms and intermedia- 
tes of, in mitochondria, 
555-68 
in NADH-cytochrome b seg- 
ment of respiratory chain 
in mitochondria, 544- 
47 
Enhancing factor 
in amino acylation of tRNA, 
472-73 
Eniotypy 
and protein polymorphism, 
281 


Enolase 
effect of Mg on conformation 
of, 232 
Enterokinase 
in activation of trypsinogen, 
61 
Enzy me-aminoacyl-adeny late 
complex 
association of Mg** with, 
458 
isolation of, 458 
Enzyme kinetics 
applications of, 77-79 
direction of catalysis of, 
from kinetic constants, 
78 
Haldane relationships in 
in determination of direc- 
tion of catalysis, 78 
equation for, 78 
test for consistency with, 
83-84 
inhibition by alternate prod- 
ucts in, 88-89 
inhibition by both products 
and dead-end complex, 88 
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inhibition constants 
defined, 80 
in determining product con- 
centrations in, 78 
inhibition by dead-end com- 
plexes in 
effect of, on reciprocal 
plots, 87-88 
effect of varing different 
substrates on, 87 
rate equations for, 87 
inhibition by products in 
differences in, when dif- 
ferent substrates varies, 
85-86 
effect of, on reciprocal 
plots, 86-87 
equations for, 86 
patterns for, 86 
principles of studies of, 
85 


inhibition studies in 
principles of, 84-85 
inhibition by substrates in, 
88 
initial velocity studies in 
basic principles for, 
82 


patterns of, for bireactant 
mechanisms, 82 
patterns of, for terractant 
cases, 83 
patterns of, for trireactant 
mechanisms, 82-83 
rate equation for bireactant 
sequential mechanism, 
80 
rules for predicting patterns 
of, 82 
isomerization in, 77 
isotope exchange studies in 
general principles of, 89- 
96 
maximum velocity in 
determination of, 84 
Michaelis constants 
definition of, 79-80 
in determining product 
concentration in, 
78 
in determining reactant 
concentrations in, 77 
in determing substrate 
levels, 77 
nomenclature in, 79-81 
product concentrations 
for initial velocity, 80 
from Michaelis and inhibi- 
tion constants, 78 
rate equations for, 79-81 
reactant concentrations 
from Michaelis constants, 
77 
for steady state, 79-81 
reciprocal plots 
nonlinearity of, 84 
statistical analysis of data 
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of, 96 
substrate concentration 
from Michaelis constants, 
17 


Enzymes 


activity of, in C. thiosulfato- 
philium, 770-71 
in conversion of hexose-P 
to starch and sucrose, 
7173 
deficiency conditions 
accumulation of remote 
precursors, 283 
accumulation of substrates 
in, 283 
and block of metabolic se- 
quence, 282-83 
classification of, 282 
detection of, 283-84 
increase of alternative 
metabolites in, 283 
and mental retardation, 
282 
determination of variants of, 


effect of diet on synthesis of, 
318 

genetic control of, 272- 
73 


in genetic studies, 272-74 
heterogeneity of, 279-81 
and polymorphism, 280- 
81 
in postmicrosomal super- 
natant of glands, 310- 
11 
proteolytic 
activation of zymogens of, 
57-67 
secretion of 
beyond cell membrane, 
313-17 
energy supply in, 307, 
315 


hormone-triggered reac- 
tions in, 307, 315 
induction of, 314-15 
from zymogen granules, 
316-17 
storage of, in zymogen gran- 
ules, 307, 309-11 
structural mutations in, 275- 
76 
subcellular distribution of, 
308-10 
transport of, 309-10 
see also Enzyme kinetics, 
Enzyme synthesis 
Enzyme synthesis 
inductive and repressive ef- 
fects in, 274 
multiple-repressor systems 
in, 532 
noncoordinate repression of, 
by clustered genes, 524- 
26 
regulation of 
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by allosteric proteins, 
527-30 
by amino acids, 532 
in E. coli arginine system, 
524-25 
in histidine system of Sal- 
monella, 521-22 
in mammalian transplants 
and cell cultures, 531- 
32 
messenger fragmentation 
model for, 526-27 
point mutations and, 525 
and polypeptide chain initia- 
tion and termination, 526- 
27 
by repression and induc- 
tion, 530-33 
repressor-specific tRNA 
in, 522-23 
at ribosomal level, 523 
by ribosome-messenger- 
gene complex, 520 
and structural-gene muta- 
tion, 525-26 
and sulfate metabolism, 
531 
by tRNA's, 521-24 
translational-control model 
for, 528 
regulatory proteins of 
at genetic level, 528 
at ribosomal level, 528 
and ribosome-messenger- 
gene complex, 528 
relationship of, to transla- 
tion process, 524 
and sequential derepression, 
522 
site of regulatory-protein 
action in, 528-30 
Epinephrine 
concentrated in subcellular 
structures, 311-12 
as inducer of enzyme secre- 
tion, 314 
mechanism of action of, 


in regulation of lypolysis, 
254 


Epoxidation 
in cyclization of sterol, 697- 
98 
Ergosterol 
14c_ and 3H-labeling of, 
718-19 
synthesis of 
formate and, 718 
mechanisms and intermedi- 
ates in, 719-22 
methionine and, 718 
in M. phlei, 721 
in N. crassa, 719 
Erythrocyte 
see Red cell 
Escherichia coli 
aminoacylation of tRNA 
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from, by Neurospora 
enzymes, 473-74 
arginine system of 

gene maps of, 525 

operator region in, for 
ornithine transcarbamy]l- 
ase, 525 

pleiotropic mutation in, 
525 


repressor recognition 
sites in, 524-25 
coupling factors in, 555 
dark-reactivation system 
in, 660-62 
effect of chloroquine on 
charging of tryptophan in, 
468-69 
effect of NaCl on esterifica- 
tion of leucine to tRNA 
of, 472 
endonuclease I in 
and DNA polymerase, 655- 
56 


and DNA synthesis, 656- 
57 
exonuclease III in 
and DNA synthesis, 655 
B-galactoside transport in, 
730, 748 
glycogen synthesis in, 
216 


interactions of aminoacyl- 
RNA synthetase of, and 
yeast tRNA's, 471 

labeling of, associated with 
transport, 730 

modification of leucyl tRNA 
in, during phage infec- 
tion, 477-78 

modification of tRNA's in, 
during methionine starva- 
tion, 478 

multiplicity of tRNA in, 


oligonucleotides as inhibi- 
tors of tRNA in, 476 
phage A infected 
exonuclease in, 651-53 
phage T2 infected 
DNase activity in, 647- 
50 
DNase-endonuclease in, 
648 
oligonucleotide diesterase 
in, 648 
phage T4 infected 
DNase activity in, 647- 
50 
phage T5 infected 
destruction of host DNA in, 
650-51 
phenylalanine RNA synthe- 
tase per cell in, 453 
preparation of aminoacyl- 
RNA synthetases from, 
452 
putrecine synthesis in, 532 





reaction of tRNA of, with 
yeast enzymes, 471- 
72 

recognition of leucyl-tRNA 
in, by yeast enzymes, 
473 


regulation of aromatic path- 
way in, 533 

regulation of B-galactosidase 
in, 527-30 

renaturable tRNA's in, 470 

repression of 5, 10-methyl- 
enetetrahydrofolate reduc- 
tase in, 532 

repressor-specific tRNA in, 
468 


restriction of host- modified 
DNA in, 658-60 
reversible denaturation of 
tRNA of, 459 
ribonucleoside diphosphate 
reductase system in, 
685 
serine tRNA's and yeast 
enzymes in, 472-73 
singularity of isoleucyl-RNA 
synthetase in, 456 
singularity of phenylalanyl- 
RNA synthetase in, 
456 
suppressed mutants of, in 
A protein of tryptophan 
synthetase, 478-79 
tRNA in mutant strains of, 
478-79 
tRNA per cell in, 453 
transport of adenosine and 
inosine in, 749 
tryptophan operon in, 524 
tryptophanyl tRNA in, 
468 
tyrosyl-RNA synthetase per 
cell in, 453 
Escherichia coli dictionary 
for analysis of amino acid 
replacements in immuno- 
globins, 369 
Euglena gracilis 
stearyl-CoA desaturation in, 
678-79 
Exonuclease 
assays for, 664 
Exonuclease II 
in B. subtilis, 658 
in E. coli 
related to polymerase, 
657 


stimulation of, 657-58 
in M. lysodeikticus, 658 
Exonuclease II 
and coliphage A, 501 
in E. coli 
and DNA synthesis, 655 
and interrupted DNA mole- 
cules, 500 
as test for terminal repeti- 
tion in DNA, 500 











F 


Farnesyl pyrophosphate 
in formation of squalene, 
691-96 
Fatty acid 
oxidation of 
acylcarnitine and, 259- 
60 
alpha, 260 
beta, 260 
by mitochondria, 260 
palmityl CoA-carnitine 
transferase and, 259 
Fatty acid activation 
in mitochondria, 596-97 
Fatty livers 
from administration of 
cortisone, 252 
from alcohol intoxication, 
252 
blocked secretion of trigly- 
cerides in, 252 
and CC1q, 252 
choline deficiency and, 
253 
ethionine and, 253 
and orotic acid, 252 
Favism 
see Glucose-6-phosphate 
dehydrogenase deficiency 
Ferredoxin 
availability of and regulation 
of electron flow, 759 
bacterial 
alkylation of cysteines of, 
by iodoacetate, 125 
amino acids in, 119-21 
assays for, 114-15 
biological functions of, 
114, 131-32 
circular dichroism of, 
118 
Cotton effects in, 117-18 
distribution of, 114 
effect of acidification on, 
121, 123 
effects of contamination by 
rubredoxin, 117 
electron paramagnetic 
resonance of, 118 
evolutionary history of, 
121 
evolution of HgS by, 121, 
122, 123, 128 
iron in, 118, 121-25, 128- 
31 


iron-sulfide binding in, 
128-31 

molecular weight of, 118- 
19 

nonlinear arrangement of 
iron in, 332-33 

optical rotary dispersion 
of, 117-18 

oxidation-reduction charac- 
teristics of, 125-26 
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partial specific volume 
of, 118-19 

o-phenanthroline in iron 
assays of, 122-23 

preparation of apoferre- 
doxin from, 126, 127 

purification in 50 per cent 
acetone, 116 

purification on DEAE- 
cellulose, 114-16 

in pyruvate conversion, 
114-15 

reaction of, with p-chloro- 
mercuribenzenesulfonate, 
122 
reaction of, with p-chloro- 
mercuribenzoate, 125, 
128 

reaction of, with dipyridyl, 
123-24 

reaction of, with iron- 
chelating agents, 123- 
24 

reaction of, with sodium 
mersalyl, 122-23 

reaction of, with mercuri- 
als, 122-123, 125 

reactivity in presence of 
urea, 124 

reconstituted from apofer- 
redoxin, 127-28 

reduction of, by chloro- 
plasts, 115, 117 

reduction of, by clostridial 
pyruvate-ferredoxin oxi- 
doreductase, 117 

reduction of, by ferredoxin 
TPN reductase, 117 

reduction of, by formami- 
dine sulfinic acid, 117 

reduction of, by formic 
dehydrogenase, 117 

reduction of, by hydro- 
genase, 117 

reduction of, by hydrosul- 
fite, 117 

in reduction of hydroxyl- 
amine, 115 

in reduction of sulfite, 
115 

in reduction of TPN, 


sedimentation coefficients 
for, 118-19 

spectral properties of, 
116-17, 126 

studies of, with succinic 
dehydrogenase, 122 

sulfhydryl in, 125, 
126 

sulfur in, 121-25, 128- 
31 

in synthesis of 14¢_pyru- 
vate, 115 

X-ray analysis of, 130 


as catalyst in cyclic photo- 


phosphorylation, 759 
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chloroplast 
amino acid composition of, 
134-35 
biological function of, 131- 
32 
circular dichroism of, 
133 
Cotton effect of, 133 
distribution of, 132-33 
effect of acidity on, 136 
electron paramagnetic 
resonance of, 133-34 
evolution of H)S by, 
136 
iron in, 134, 135-37 
molecular weight of, 
134 
optical rotary dispersion 
of, 133 
oxidation-reduction poten- 
tial of, 136 
partial specific volume of, 
134 
purification of, 133 
reaction of, with p-chloro- 
mercuribenzenesulfonate, 
136 
reaction of, with p-chloro- 
mercuribenzoate, 135 
reaction of, with mercuri- 
als, 135, 136 
reaction of, with o-phenan- 
throline, 136 
in reduction of TPN, 131- 
32, 137 
sedimentation coefficient 
for, 134 
spectral properties of, 
133 
sulfur in, 134, 135-36 
compared to other nonheme 
iron proteins, 143 
as electron acceptor for 
P700 photo-oxidation, 
764 
photoreduction of, 764 
replacement of, by flavodoxin 
in C, pasteurianum, 
685 
in stearyl-CoA desaturation, 


Ferredoxin-TPN reductase 
from blue-green algae, 
686 
and nitrate reduction in 
spinach leaves, 683 
and photophosphorylation, 
764 


and phytoflavin reduction, 
685 


from spinach chloroplasts 
propertiesof, 685 
requirement of, for TPN 
reduction, 685 
TPNH-cytochrome f reduc- 
tase activity of, 685 
Ferricyanide 
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reduction of, in photosynthe- 
sis, 762 
Fibrin 
clotting mechanism of, 
70 
formation of, from fibrino- 
gen, 68-70 
polymerization of, 70 
Fibrinogen 
conversion of, to fibrin, 
68-70 
structure of, 69 
as substrate of thrombin, 
69 
Fibrous proteins 
X-ray diffraction studies of, 
337-39 
Flavin 
measurement of, in mito- 
chondria, 541-42 
Flavodoxin 
from C. pasteurianum 
properties of, 685 
Flavoproteins 
amino acid oxidase as, 669- 
78 
as desaturases, 678- 
79 
glucose oxidase as, 684 
as mono-oxygenases, 679- 
83 


as nitrate reductase, 683- 
84 
as replacement for redoxins, 
684-86 
review on, 669-87 
without redox function, 686- 
87 
Folic acid 
in pteridine biosynthesis, 
173-75 
see also Pteridines 
Formamidine sulfinic acid 
in reduction of ferredoxin, 
117 
Formate 
and synthesis of ergosterol, 


Formic dehydrogenase 
in reduction of ferredoxin, 
117 
N- Formimino- L-aspartate 
formation of, from imidazole- 
acetate, 680 
Free radical 
intermediate in amino acid 
oxidases, 673 
Frucosterol 
biosynthesis of, in F. spir- 
alis, 721 
Fructose 
metabolism, 227 
Fructose 1, 6-diphosphatase 
activity of, 229-30 
molecular properties of, 
229-30 
Fructose 1, 6-diphosphate 
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aldolase 
active sites of, 230 
different classes of, 
230 
dissociation and reassocia- 
tion phenomena, 230- 
31 
Mg in, 231 
Furanose ring 
conformation of, 356 
hindered rotation of, 356- 
57 


G 


Galactitol 
occurrence in galactosemia, 
284, 288 
Galactokinase 
adaptive characteristics of, 
227 
in E. coli 
ATP=ADP exchange in, 
100 
dead-end complexes in, 
100 
galactose ~galactose phos- 
phate exchange in, 100 
kinetics of, 100 
sequential random mecha- 
nism for, 100 
in Langdon-Down trisomy, 
287-88 
in metabolism of galactose, 
284-85 
Galactolipase 
and inactivation of photosyn- 
thesis pigment system 
Il, 760 
Galactose 
in galactokinase kinetics, 
100 


and galactosemia patients, 
227 


interconversion of, with 
metabolites, 285 

metabolism of, 227 

tolerances for, in galacto- 
semia, 285 

Galactosemia 

clinical manifestations of, 
287 

diagnosis of, 285-86 

Duarte variant of, 287 

galactose tolerances in, 
285 

heterozygotes of, 286-87 

and hexose-1-phosphate 
uridylyltransferase de- 
ficiency, 284 

symptoms of, 284 

UDPG consumption assay 
for, 286 

B-Galactosidase 
in E, coli 
catabolite repression of, 

529-30 


constitutive production of, 
in mutants, 529 
isolation of, 530 
kinetics of induction of, 
529 
regulation of, 527-30 
structural features of, 
530 
induction of, 4 
B-Galactoside 
transport of, in E coli, 
730, 748 
transport of, in yeast, 
748 
Galactosuria 
cause of, 288 
Galacturonic acid 
serological detection of, 
7-8 
Gangliosides 
degradation of, 263-64 
and lipidoses, 263-64 
synthesis of, 212 
Gastric mucosa 
H* transport in, 732-33 
Gene dosage 
heterozygous carriers and, 
276-77 
hypothesis of X- inactivation 
and, 277-78 
in Langdon- Down trisomy, 
287-88 
Gene operons 
fusions of, 529 
Genes 
in control of DNase's in E. 
coli, 649-50 
orientation of, on DNA 
defined, 509 
determination of, 509- 
10 
in A phage, 510-12 
in T4 phage, 510 
from polar mutants, 510 
types of, 273-74 
Genetic map 
colinearity of and DNA mole- 
cule 
in A phage, 506-7 
in SP82 phage, 507 
in T4 phage, 507-8 
congruence of peptide chain 
and 
in T4 amber mutants, 
508 
in T4 lysozyme gene, 508- 
9 


in A protein of tryptophan 
synthetase, 508 
Genetic polymorphism 
and enzymes, 279-81 
Genetic regulatory mechanism 
evidence for coordination 
within, 273 
operon theory of, 271, 
273 


Genetics 
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of antigenic response, 389- 
90 


in control of antigens and 


antibodies, 7 
in control of enzyme synthe- 
sis, 273 


enzyme activity as expres- 
sion of, 272-74 

in formation of tryptophan 
synthetase, 5-6 

and immunoglobins, 388- 
94 


and inherited diseases, 271- 
302 
one-gene one-enzyme theory 
of, 271, 272-73 
quantitative aspects of con- 
trol by, 272-73 
Glands 
exportable protein in post- 
microsomal supernatant 
of, 310-11 
export of digestive enzymes 
by, 307 
Globular proteins 
aggregation effects on con- 
formation of, 18 
y-Giobulin 
circular dichroism of, 19- 


cross-f structure in, 24- 
25 


in special granules in lymph 
cells, 311-12 
Globulins 
allotypic 
as genetic markers, 7 
Glucagon 
effect on pyruvate carboxyl- 
ase, 238 
exposure of tyrosines in, 
41, 42 
in stimulation of gluconeo- 
genesis, 238 
in stimulation of ketogenesis, 
238 
Gluconeogenesis 
effect of cortisol treatment 
on, 238 
effect of developmental stage 
on, 234 
effect of removal of pituitary 
gland on, 238 
effect of starvation on, 238 
in kidney cortex, 234 
malic enzyme in, 233 
phosphoenolpyruvate carboxy- 
kinase in, 233-34, 235, 
236 
phosphoenolpyruvate carbox- 
ylase in, 233-34, 235 
pyruvate carboxylase in, 
233-35 
Glucose 
effects of, on levels of gly- 
colytic enzymes, 
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in hexokinase kinetics, 99, 
103 
pentose cycle in metabolism 
of 
effect of thyroid stimula- 
ting hormone on, 237 
models for, 235 
production of TPNH by, 
236 
transaldolase reaction of, 
237 
in synthesis of lactose, 211 
D-Glucose-1, 6-diphosphatase 
in guinea pig liver, 228 
Glucose oxidase 
from A. niger, 684 
FAD in, 684 
properties of, 684 
substrate inhibition of, 
684 
Glucose 6-phosphatase 
and glucokinase, 228 
in glucose reabsorption by 
kidney, 748 
kinetics of, 108 
phosphotransferase activity 
of, 228 
in type III glycogen storage 
disease, 228-29 
Glucose 1, 6-phosphate 
in phosphoglucomutase re- 
action, 228 
Glucose-6-phosphate 
in hexokinase kinetics, 99, 
103 
Glucose phosphates 
in hexokinase kinetics, 99, 
103 
in phosphoglucomutase ki- 
netics, 110 
Glucose-6-phosphate dehydro- 
genase 
different forms of, 237 
Glucose-6-phosphate dehydro- 
genase deficiency 
caused by new mutation, 
293 
cell populations in, 292 
clinical aspects of, 288 
as demonstration of cellular 
mosaicism, 289, 292 
detection of, 291 
genetic aspect of, 288, 
292 


in glucose metabolism via 
hexosemonophosphate 
shunt, 288, 289 

glutathione reduction in, 
289-92 

methemoglobin reduction in, 
289-92 

methemoglobin reduction 
test for, 291 

pharmacological aspect of, 
288 


pseudomosaicism in, 
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ratio of NADP to NADPH» 
in, 2 
red cell metabolism in, 
289 
and reduced glutathione re- 
storation, 290 
reduced glutathione stability 
in detection of, 291 
in study of Lyon's concept 
of gene activation, 288- 
89, 292 
symptoms of, 288 
types of, 292-93 
Glutamate 
distribution of 4c in R. 
rubrum, 771 
D-Glutamate aminotransferase 
Cotton effect of, 191 
L-Glutamate aminotransferase 
pyridoxal phosphate in con- 
formation of, 192 
Glutamate dehydrogenase 
chromophoric residues in, 
47 
inhibition of, by pyridoxal 
phosphate, 192 
Glutamic acid 
effect of oligonucleotides on 
aminoacylation of, 
476 
Glutamic decarboxylase 
Cotton effect of, 191 
Glutamic dehydrogenase 
mechanism for, 82 
Glutaminyl-RNA synthetase 
effect of tRNA on PP;=—ATP 
exchange of, 455 
optimal Mg*t/ATP ratio for, 
456 
Glutamyl-RNA synthetase 
optimal Mgt*/ATP ratio for, 
456 


Glutaraldehyde 
as cross-linking reagent, 
337 
Glutathione 
effect of glucose-6-phosphate 
dehydrogenase on, 
290 
hexosemonophosphate shunt 
in reduction of, 289 
in red cells, 289-92 
Glutathione reductase 
addition of TPNH and in- 
creased absorbancy in, 
685 
in red cell metabolism, 
290 
Glyceraldehyde 3-phosphate 
dehydrogenase 
composition of, 231 
crystal structure of, 332 
DPNH binding to, 231 
effect of p-chloromercuri- 
benzoate on crystal struc- 
ture, 332 
reporter group binding of, 231 
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utilized by photosynthetic 
bacteria, 769-70 
Zn in, 231 
Glycerol 
as condensing-partner in 
pyridine ring biosynthe- 
sis, 152 
in kinetics of acid phospha- 
tase, 107-8 
B-Glycerophosphate 
in kinetics of acid phospha- 
tase, 107-8 
Glycine oxidation 
in P. glycinophilius, 685- 
86 


Glycogen 
containing glucosamine, 
213 


cycloheximide in synthesis 
of, 217 

degradation of, 212-18 

different types of, 212-13 

liver branching enzyme in 
synthesis of, 217 

native and synthetic, 213 

synthesis of, 212-18 

from tape worm, 213 

Glycogen synthetase 
in E. coliB 
ADP-glucose:a- 1-4-glucan- 
a-4-glucosyl transferase 
and, 216 
control of ADP-glucose 

pyrophosphorylase and, 
216 

glycogen inhibition in regula- 
tion of, 214 

regulating systems of, 213- 
15 


transferase kinase reaction 
of, 213-14 
transferase phosphatase in 
regulation of, 214 
Glycolipids 
degradation of, 263-64 
and diseases based on defec- 
tive catabolism, 263- 
64 
Glycolysis 
adenine nucleotides in, 223- 
24 
in ciliary processes of pig, 
224 


crabtree effect in, 225-26 

in insect muscle during 
flight, 223-24 

limiting factor of, in red 
cells, 224 

and oscillatory responses, 
224 

O2 inhibition of, 224-25 

phosphate in regulation of, 
224 

in red cells, 224, 289 

regulation of, 223-25 

Glycolytic enzymes 
effects of metabolites on 
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synthesis of, 225 
Glycoprotein 
glucose oxidase as, 684 
Glyoxylate carboligase 
absorption spectrum of, 
686 
properites of, 686 
reaction of, 686-87 
Goldfish gills 
cation and anion transport 
in, 745 
Gonadotropin 
concentrated in subcellular 
structures, 311-12 
Gramicidin 
reactivity of tryptophans in, 
34, 35 
and uptake of monovalent 
cations by mitochondria, 
582-83 
y- Guanidenobutyramide 
arginine oxygenase and 185 
incorporation in, 680 
Guanine 
protonation site for 
in pteridine biosynthesis, 
172, 174-75 
GDP 
in kinetics of nucleoside 
diphosphokinase, 
102 
GMP 
in kinetics of nucleoside di- 
phosphokinase, 102 
X-ray diffraction of, 344- 
, 45 
3 -GMP 
structure of, 345 
tetramer arrangement for, 
342 
5'-GMP 
continous helix for, 342 
structure of, 345 
GTP 
in nucleoside diphosphoki- 
nase kinetics, 102-3 
Guanosine 
in biosynthesis of pteridines, 
172 


Guanylic acid 
see GMP 


H 


Hageman factor 
in blood clotting, 68-69 
Haldane relationships 
see Enzyme kinetics 
Hammett plots 
for amino acid oxidases, 
671-72 
Hamster 
intestine 
sugar transport in, 746, 
747 
Hamster cells 
Herpes simplex infected 





and DNase, 655 
Hela cells 
Herpes simplex infected 
DNase in, 655 
rabbit pox virus-infected 
DNase activity in, 654- 
55 
Heme binding 
donor-acceptor (pi) interac- 
tions in, 626 
Heme-globin interactions 
stability and kinetics of, 
626 


Hemeprotein crystals 
kinetic data for ligand binding 
of, 620-21 
Heme-protein interactions, 
617-18, 626 
Hemeproteins 
see Hemoglobins, Myoglobins 
Hemoglobins 
Bohr effect and, 623 
denaturation of, 627 
exposure of tryptophans in, 
32-33 
exposure of tyrosines in, 
39, 41 
heavy atom substitution in, 
335 
heme-heme interactions in, 
623-25 
infrared studies of bound 
CO in, 624-25 
invariance of nonpolar sites 
in, 331-32 
lattice constants of, 332 
ligand bonding of, 625-26 
low-oxygen affinity of, 
623 


modification of C-terminal 
sequence of, 57 

nature of O2 and CO binding 
to, 613-15, 625 

physical measurements of, 
627 

polar groups in, 332 

reconstituted 

differences in oxygen af- 

finities among, 615 

similarity of a and f chains 
of, 401 

spin-labeling of, 624 

structural alteration of, upon 
oxygenation, 623-25 

structure of, 330-31, 622- 
23 

structure of compared to 
myoglobin, 331 

sulfhydryls in, 331 

tertiary structures of, 329 

three-dimensional Fourier 
synthesis of, 329 

Xenon bonded to, 618 

see also Hemoglobins M, 
Methemoglobin, Oxyhemo- 
globin 

Hemoglobins M 











absorption spectra of, 


autoxidizability of, 626- 
27 
ESR spectra of, 620 
Heparin 
effect of lipid uptake in rat 
liver, 250 
in formation of lipoprotein 
lipase, 251 
Herpes simplex virus 
and DNase in hamster cells, 
655 
and Dnase in Hela cells, 
655 
Heterozygotes 
and gene dosage, 276-77 
identification of, 276 
screening of, 278-79 
Hexokinase 
in glycolysis, 226-27 
insulin complex of, 227 
kinetics of, 226 
mammalian 
glucose=glucose-6 phos- 
phate exchange in, 103 
kinetics of, 103 
MgATP and MgADP re- 
quired for sugar exchange 
in, 103 
ping-pong mechanism for, 
103 


molecular properties of, 
226 


multiple forms of, 226 
purification of, 226 
susceptibility to insulin of, 
226-27 
yeast 
ATP=ADP exchange in, 
99 
ATP as inhibitor in, 99 
glucose =~glucose-6-phos- 
phate exchange in, 99 
initial velocity pattern for, 
99-100 
isotopic exchange studies 
in, 99-100 
MgADP in kinetics of, 
99 
MgATP in kinetics of, 
99 
mechanism for, 99-100 
Hexosemonophosphate shunt 
in galactosemia, 284-87 
glucose-6-phosphate dehydro- 
genase in, 288 
in glutathione and methemo- 
globin reduction, 
289 
importance for energy sup- 
ply for red cell, 288, 
289 
Hexose-P 
enzymic conversion of, to 
starch and sucrose, 
773 
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High-potential-iron-protein 
from Chromatium D. 
iron configuration in, 
333 
Hill reaction 
of pigment-2 system of pho- 
tosynthesis, 760 
Histamine 
effect on H* transport in 
gastric mucosa, 732- 
33 


Histidines 
amino acid activation and 
biosynthesis of, 480 
effect of tRNA on PP;--ATP 
exchange of, 455 
modification studies on, in 
proteins, 27-32 
optimal Mgt*/ATP ratio for, 
456 
regulation of, in Aerobacter 
aerogenes, 532 
titration of, 29-32 
Histidyl-RNA synthetase 
from rat liver 
stability of, 460 
Holoaspartate aminotransfer- 
ase 
inhibition of, by pyridoxyl- 
polyalanine antibodies, 
187 
Homopolynucleotides 
parallel strand structures 
of, 344 
Hormones 
estimation of antibodies, 
6 
Hydrazones 
of pyridoxal phosphate in 
reactivation of apoen- 
zymes, 189 
Hydride shift 
in cyclization of squalene, 
696-97 
HC1 
secretion of, by gastric 
mucosa, 733 
H2S 
evolution of, by ferredoxin, 
121, 122, 123, 128, 
136 
H* transport 
by gastric mucosa, 732- 
33 


Hydrolytic enzymes 
concentrated in subcellular 
structures, 311-12 
Hydroperoxidases 
complexes of, 631-33 
properties and reactions of, 
631-34 
see also Peroxidases 
Hydrosulfite 
ferredoxin in production of 
hydrogen from, 115, 117 
reduction of ferredoxin by, 
117 
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L-Hydroxy acid oxidase 
crystalline from rat kidney, 
678 
p-Hydroxybenzoate hydroxyl- 
ase 


properties of, 681 
reactions of, 681 
B-Hydroxybutyrate 
in secretion of a-amylase, 
316 
Hydroxylamine 
ferredoxin in reduction of, 
115 
4-Hydroxy methylene- A’. 
cholesten-3-1 
conversion of, to cholesterol, 
707, 708 
Hydroxynitrile lyase 
in emulsion from bitter al- 
monds, 686 
in formation of benzaldehyde 
and HCN from mandelo- 
nitrile, 686 
from sorghum, 686 
2-Hydroxy-5-nitrobenzyl 
bromide 
as tryptophan modifier, 33- 
39 
Hypo-catalasemia 
detection of, 297 
occurrence of, 297 


I 


Imidazolacetate 
mono-oxygenase in conver- 
sion of, to N-formimino- 
L-asparatate, 680 
Immunochemistry 
contributions to biochemistry 
and biology, 1-10 
Immunofluorescence 
in lens fiber studies, 
3 


Immunoglobins 
allelic families in control of 
light and heavy chains of, 
391 
antibody specificity 
determined by variable se- 
quence, 365 
and antigen sensitivity, 
387 
carbohydrate in, 366, 383 
classes of 
correspondences of, 366 
defined, 372-74 
summary of, 367 
class specificity of, 367 
conservation of cysteine 
positions in heavy and 
light chains of, 372, 
373 
crossovers in genetics of, 
390-91 
disulfide bridges in, 
366 
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E. coli dictionary for anal- 
ysis of amino acid re- 
placements in, 369 

evolution of, 399-402 

genetic control of, 388- 

94 


heavy chains of 
close linkage of cistrons 
in, 390-91 
constant sequences of, 
370-72 
genetic markers in, 390- 
91 


homologies in, 370-72 
variable sequences of, 
382 
heterogeneity of, 366 
homologies between light 
and heavy chains of, 372, 
373 
homologies between variable 
and constant sequences 
of, 375, 379, 380 
invariable sequence of 
deletions and insertions in, 
375 
as determinant of polymor- 
phism of, 365 
in heavy chains, 370- 
72 
in light chains, 368-70 
measurement of, by class 
specific antisera, 392 
isolation of, 366-67 
light chains of 
constant region of, 368, 
369-70 
homologies in, 369-70 
numbering of residues in, 
369 
transmission genetics of, 
390-91 
linkage of genetic markers 
in, 390-91 
myelomas in isolation of, 
366-67 
nomenclature of, 367 
polymerization, 366 
polymorphism 
of classes and subclasses 
of, 374 
determined by invariable 
sequences of, 365 
potentiality for, in single 
cells, 392 
preferential reconstitution 
in, 383 
reconstitution experiments 
on, 383 
role of antigen in, 384- 
88 


shared peptides in, 402 
somatic mutations and, 393- 


94 
structure of, 365-88 
subclasses of 
defined, 372-74 
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variable sequence of 

constant positions in, 
381 

deletions and insertions in, 
375 

as determinant of antibody 
specificity of, 365, 
382 

in heavy chains, 382 

in light chains, 375-82 

measurement of, by anti- 
body specificities, 392- 
93 


pattern of variability in, 
380, 381, 384 
transmission genetics of, 
388-90 
see also Antibodies, Anti- 
gens 
Immunological paralysis 
from high doses of antigen, 
386 
Influenza 


and antigenic responsiveness, 


389-90 
Infrared absorption 
of polypeptides, 20-26 
of proteins, 20-26 
Inhibition 
see Enzyme kinetics 
Initial velocities 
see Enzyme kinetics 
Inositol-phosphatides 
in brain cellular activity, 
256 
reactions of, 256 
Insulin 
circular dichroism of, 19- 
20 
concentrated in subcellular 
structures, 311-12 
conformation of, 28 
cross-f structure in, 
24 
effect on desaturation of 
fatty acids, 261 
effect on level of glucose-6- 
phosphate, 238 
exposure of histidines in, 
27, 28 
exposure of tyrosines in, 
39, 41, 42, 43, 44 
in gluconeogenesis, 237- 
38 


hexokinase complex of, 227 
in regulation of lypolysis, 
253-54 
solvent perturbations of, 
44 


Intestinal absorption 
of lipids 

ethionine and, 248 

extrusion of droplets and, 
248 

mechanism of, 247 

morphological aspects of, 
247-48 


pinocytosis and, 248 
Invertase 
production of, in Saccharo- 
myces, 532 
Iodoacetate 
in alkylation of cysteines of 
ferredoxin, 125 
Iron 
in adrenodoxin, 140 
in bacterial ferredoxin, 
118, 121-25, 128-31 
in chloroplast ferredoxin, 
134, 135-37 
in high potential iron pro- 
tein, 139 
in paramagnetic iron pro- 
tein, 142 
in protein from A. vinelandii, 
141 
in protein from coenzyme 
Q-cytochrome c reductase 
complex, 141 
in protein from P. oleovaris, 
144 
in protein separated by di- 
gestion of succinic de- 
hydrogenase, 142 
in rubredoxin, 138-39 
Ironhydroxamate 
in assay for ferredoxin, 
114-15 
Iron-oxygen bond 
nature of, in heme proteins, 
613-15 
Isocitrate dehydrogenase 
kinetics of, 107 
Michaelis constants for, 
107 
in reductive carboxylation 
of a-ketoglutarate, 
107 
Isoleucyl-RNA synthetase 
activity of, in B, stearother- 
mophilus, 458-59 
ATPase activity of, 462 
alkylation of sulfhydryl 
groups of, 456 
and binding sites per enzyme 
molecule, 458 
effect of tRNA on, 455 
from E. coli 
and hydrolysis of enzyme- 
valyl-adenylate, 461 
incompleteness of transfer 
by, 461 
half-cysteine residues in, 
456 
inability of, to transfer valine 
to tRNA, 458 
Mg** in transfer reactions 
of, 458 
molecular weight of, 456 
protection of, against inacti- 
vation by ATP and iso- 
leucine or valine, 
456 
purification of, 456 








singularity of, in E. coli, 
456 


Isoleucyl-tRNA 
effect of esterification on 
activity of, 461-62 
formation of, in B, stearo- 
thermophilus, 459 
and hydrolysis of enzyme- 
valyl-adenylate, 461 
Isosepiapterin 
in D. melanogaster, 174 
synthesis of, 175, 176 
see also Biopterins, Pteri- 
dines 
Isotope exchange 
see Enzyme kinetics 
Isoxanthopterin 
in D. melanogaster, 176 
synthesis of, 175 
xanthine oxidase in forma- 
tion of, 177 
see also Pteridines 


K 


Kaiser-Hogness transforma- 
tion system 
and restriction enzyme, 
659 
Keratin 
conformation of, 21 
Ketha 
galacturonic acid in, 7- 


Ketogenesis 
acceleration of, by plasma 
free fatty acid, 260 
activation of 
by ATP-dependent mecha- 
nism, 258-59 
by high-energy intermedi- 
ate, 258-59 
and oxidative phosphoryla- 
tion, 258 
assimilation of, 256-58 
binding of, to cell surface, 
257 
desaturation of 
capacity of rat liver, 
261 
cofactor requirement of, 
261 


effect of insulin on, 261 
mechanism of, 261 
regulation of desaturation 
of, 261 
effect of esterifying enzymes 
on partition of, 248 
effect of fasting on assimila- 
tion of, 257 
and energy balance in body, 
257-58 
hydrogenation of, 262 
incorporation of, into leci- 
thin, 257 
palmityl-CoA and, 
260 
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synthesis of polyunsaturated, 
261-62 
a-Ketoglutarate 
reductive carboxylation of, 
by isocitrate dehydrogen- 
ase, 107 
a-Ketoglutarate synthetase 
evidence for, in R. rubrum, 
771 
in green-algae, 771 
in photosynthetic bacteria, 
770 


Ketolactonase 
in D-camphor lactonization, 
682 , 
3-Ketosteroid- A -dehydrogen- 
ase 
in B. sphaericus, 679 
3-Ketosterols 
in cholesterol synthesis, 
707 
Kinetics 
see Enzyme kinetics 
Konig-Kramers transform 
for optical rotary dispersion, 
15 
Kynurenine aminotransferase 
effect of phosphate on, 
190 
pyridoxal phosphate in con- 
formation of, 192 


L 


a-Lactalbumin 
exposure of tyrosines in, 
39, 41, 42, 44 
in lactose synthetase, 24 
solvent perturbations of, 
41, 46 
Lactate oxidative decarboxyl- 
ase 
in M. phlei, 679-80 
Lactation 
enzymes in onset of, 211 
Lactic dehydrogenases 
binding in, 232 
in cultured mammary secre- 
tory cells, 233 
different forms of, 4 
estimation by complement 
fixation, 4, 5 
evolution of, 4 
inhibitory peptides to, 
232 


isozyme patterns of, during 
development, 232-33 
in malignant human neo- 
plasms, 4 
thiol groups in, 232 
Lactobacillus leichmannii 
ribonucleoside triphosphate 
reductase system of, 
685 
B- Lactoglobulin 
aggregation effects on con- 
formation of, 18 
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circular dichroism of, 
18 
conformation of, 19, 26 
conformation changes during 
chromophoric studies, 
48-49 
exposure of tyrosines in, 
39, 41, 42, 43 
infrared characteristics of, 
25 
modification by carboxypep- 
tidase, 57 
Moffitt and Yang parameters 
for, 19 
solvent perturbations of, 
41, 46 
Lactoperoxidase 
properties of, 633 
Lactose 
synthesis of, 211-12 
Lactose 3 -phosphate 
in cow's milk, 212 
Lactose- sulfate 
synthesis of, 211-12 
Lactose synthetase 
purification of, 211 
resolution of, into subunits, 
211 
Laminaribiose phosphorylase 
characteristics of, 212 
Lanosterol 
biosynthetic 
conversion of, to cholesterol 
in rat liver homogenates, 
698 
chemical synthesis of, 710- 
11 
as cholesterol intermediate, 
700, 705 
conversion of, to cholesterol 
inhibited by semicarbazide, 
707 
mechanism of, 706-7, 712- 
16 
removal of 14-methyl group 
and, 708 
requirement for molecular 
oxygen, 707, 712-13 
conversion of, to dihydro- 
lanosterol, 710 
formation of, by cyclization 
of squalene, 696- 
98 
gem-dimethyl configuration 
of, 702-3 
metabolism of, 698 
reduction of 424 bond of 
stereospecificity of, 710- 
11 


sequence of removal of methyl 
eae in, 709 
48, 24_ Lanstadiene 
as intermediate in cycliza- 
tion of sterol, 697 
Lathosterol 
removal of, from cholesterol, 
701 
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in triparanol treated ani- 
mals, 717 
L-cells 
vaccinia virus-infected 
DNA-polymerase in, 
654 
Lead tetracetate 
in preparation of sterol de- 
rivatives, 702-3 
Lens fibers 
y-crystallins in, 3 
differentiation and regenera- 
tion of, 3 
Leucine 
regulation of, in Neurospora, 


Leucyl-RNA synthetase 
effect of NaCl on, 472 
multiplicity of, in E. coli, 


optimum Mg**/ATP ratio 

for, 451 
Leucyl-tRNA 

modification of, in E. coli 
by phage, 477-78 

modification of, in methio- 
nine starved E. coli, 
478 

renatured in yeast, 469- 
70 


Light emission 
in photosynthetic organisms, 
767-68 
Light scattering 
in determination of mole- 
cular weight of DNA, 
486-87 
Lipid 
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adaptive formation of, 
251 

effects of fasting on activity 
of, in rats, 251 

heparin in formation of, 
251 

Lipoprotein synthesis 

electronmicroscopic investi- 
gations of, 253 

and fatty livers, 252 

morphological aspects of, 
253 


Lipoyl dehydrogenase 
addition of TPNH and in- 
creased absorbancy of, 
685 
Lophenol 
structure of, 706 
Luciferase 
from firefly 
sulfhydryl groups in, 
457 


Lymph 
lipid composition of, 249 
Lymphocytes 
as antigen sensitive cell, 
384, 386 
in determination of antibody 
structure, 385 
effect of experience on re- 
activity of, with antigen, 
386 
interaction of, with macro- 
phage, 385 
Lyon's concept 
of gene inactivation, 277- 
78, 292 
Lysine 


interaction of, with NaATPase, effect of synthetic oligonucle- 


740-41 
Lipid esterification 
and fatty acid partition, 
248 
location of enzymes in, 
248 
Lipid metabolism 
intestinal absorption and, 
247-49 
in rat liver cells, 250 
Lipolysis 
in adipose tissue, 253-54, 
255 
epinephrine in regulation of, 
254 


hormone regulation of, 254 
insulin in regulation of, 253- 
54 
regulation of, 253-55 
in triglyceride uptake in 
adipose tissue, 250 
Lipopolysaccharides 
in cell wall, 220-21 
64-Lipoprotein 
exposure of histidines in, 
28, 31-32 
Lipoprotein lipase 
activity of, 255 


otides on aminoacylation 
of, 475-76 
L- Lysine oxygenase 
in P, fluorescens 
properties of, 680 
reaction of, 680 
Lysolecithin 
and fatty acid assimilation, 
257 
Lysozyme 
antiparallel-sheet structure 
in, 325 
binding of, to NAG, 326- 
27 
binding of, to tri-NAG, 326- 
27 


catalytic site of, 327 

chloride ions in, 326 

circular dichroism of, 19- 
20 

conformation of, 26 

crystal structure of, 323 

electron-density maps of, 
323-25 

exposure of histidines in, 
28 


exposure of tryptophans in, 
34, 36-37 


exposure of tyrosines in, 
39, 41, 42-43 

Fourier synthesis method 
in, 326 

heavy-atom derivatives of, 


helical arrangement in, 324- 
25 

hydrolysis of N-acetylglucos- 
aminyl-{(1-4)-N-acetyl- 
muraminyl, 326 

infrared absorption of, 21, 
24 

inhibitor-binding sites of, 
326-27 

main chain conformation of, 
323-24 

mechanism for hydrolysis 
of NAG by, 327-28 

side chains in, 324, 325- 
26 

solvent perturbations of, 
48 


staggered conformation of 
valine in, 325 

valine 109 in, 324 

X-ray diffraction studies of, 
323-28 

Lysyl-RNA synthetase 

acylation of tRNA by, 457 

dATP in formation of lysyl- 
tRNA with, 454 

from E. coli 

insensitivity of, to p-mer- 

curibenzoate, 457-58 

in PPj=ATP exchange with 
hydroxylysine, 462 

from yeast 

molecular weight of, 
459 
Lysyl-tRNA 

modification of, in sporula- 

ting B. subtilis, 478 


M 


Macdougallin 
isolation of, 708-9 
Macromolecules 
transport of, 307 
Macrophages 
in antibody formation, 384- 
85 
in determination of antibody 
structure, 385 
and effect of X-rays on im- 
mune reaction, 384 
handling of antigen by, 384- 
85 
interaction of, with lympho- 
cyte, 385 
uptake of, by antigen-anti- 
body complexes, 385 
Magnesium 
in kinetics of arginine ki- 
nase, 101 
in kinetics of creatine ki- 








a 


nase, 96-97 

in kinetics of hexokinase, 
99, 103 

in nucleoside diphosphoki- 
nase kinetics, 102-3 

in phosphoglucomutase ki- 
netics, 109-10 

in pyridoxal phosphate en- 
zymes, 193 

in pyruvate kinase kinetics, 
100-1 

MAK chromatography 

in separation of DNA chains, 
504 

in separation of DNA halves, 


Malate dehydrogenase 
efficiency for malate oxida- 
tion in, 106-7 
Haldane relationship for, 
106 
kinetic constants for, 106- 
7 


mechanism of, 106 
substrate inhibition by oxal- 
acetate in, 106 
Malic enzyme 
Michaelis constants for, 
107 
ordered mechanism of, 
107 
Mandelonitrile 
conversion of, to benzalde- 
hyde and HCN, 686 
Manganese 
in pyridoxal phosphate en- 
zymes, 193 
in pyruvate kinase kinetics, 
100-1 
Mass spectroscopy 
of sterols, 704 
Melilotate hydroxylase 
reactions of, 681-82 
Mental retardation 
hereditary metabolic disor- 
ders and, 282 
Mer-29 
see Triparanol 
Mercaptan 
in reconstitution of ferre- 
doxin, 128 
p-Mercuribenzoate 
as inhibitor of aminoacyl- 
RNA synthetases, 
457 
Messenger RNA 
direction of synthesis of, 
509 
in enzyme repression, 523 
operator genes in synthesis 
of, 274 
in protein biosynthesis, 
450-51 
in regulation of histidine in 
Salmonella, 521-22 
Metabolism 
inborn errors of 
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differentiated from enzyme 
polymorphism, 300-1 
gene dosage and, 276- 
79 
gene mutation and, 274- 
76 


heterogeneity of, 300-2 
recently discovered, 301- 


2 
types of, 272 
Methemoglobin 
azide binding to, 330 
binding of xenon to, 623 
and heme-lined groups, 
627 
hexosemonophosphate shunt 
in reduction of, 289 
reduction in red cell meta- 
bolsim, 289-92 
Methionine 
14c.2H-, and 3H-labeled, 
718-19 
and synthesis of ergosterol, 
718-19 
uptake of, in ascites, 747 
Methostenol 
isolation of, 706, 717 


Methoxy iron (III) mesoporphy- 


rin IX dimethyl ester 
absorption spectra of, 


621 
4-Methyl- 48, 24-cholestadien- 


3p-o1 


conversion of, to cholesterol, 


700, 705-6 

nuclear double bond migra- 
tion in, 706 

side chain reduction of, 


— 7,24 
4a-Methyl- A’? “*-cholestadien- 


3p-ol 
detection of, in tissues, 
708 8.24 


4a-Methyl- 4’ ““-cholestadien- 


3p-o1 
detection of, in tissues, 
708 8 
4-Methyl- 4 -cholesten-3f-o01 
isolation of, 706 


4a-Methyl- 4" -cholesten-3f-o01 
conversion of, to cholesterol, 


708 
detection of, in tissues, 
706, 708 


from 4a-methyl- 48-cholesten- 


36-01, 711 


4a-Methyl- 4°-cholesten-3f-o01 
conversion of, to cholesterol, 


708 

converted to 4a- methyl- At- 
cholesten-3f-01, 711 

detection of, in tissues, 
708, 717 

4a-Methyl- 48, 24-cholesten- 

3p-ol 

conversion of, to 47, 24_ 
cholesten-3f-01, 711 
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5, 10-Methylenetetrahydrofolate 
reductase 
repression of, in E. coli, 
532 


2(2'-Methyl-3'hydroxyl-4'- 
pyridyl-5'methylphospho- 
ric)-thiazolidine-4 carbox- 
ylic acid 
as coenzyme of apophenyla- 
lanine oxogluctarate 
aminotransferase, 187 
inactivity of, with apotrypto- 
phanase, 187 
10-Methyl stearic acid 
formation of, from oleic 
acid, 719 
labeling of, by methionine- 
methyl-3H, 719 
Methyl xanthine 
effect of, on H+ transport in 
gastric mucosa, 732- 
33 
Metmyoglobins 
absorption spectra of de- 
rivatives of, 621 
absorption spectra and mag- 
netic properties of, 621- 
22 


acid-alkaline transition of, 
619 

addition of HgO29 to, 620 

azide derivative of, 619- 
21 

binding of, to HgI3~, 619 

donor-acceptor interactions 
of, 618 

effect of oxidases and perox- 
idases on aromatic amino 
acid residues of, 
622 

exposure of tryptophans in, 
33, 34 


> 

hydrodynamic studies of, 
617-18 

isocyanide derivative of, 
615-16 

kinetics of binding of azide 
and other ligands to, 
620-21 

ligand binding to iron in, 
619 


oxidation and other reactions 
of, 622 
sperm whale 
anisotropy of magnetic sus- 
ceptibility of, 621 
cyanide derivative of, 
620 
fluoride derivative of, 
620 
hydroxide derivative of, 
620 


structure of, 612 
structure of, 616-17 
xenon binding to, 618 
Mevalonic acid 
and 3H- and 14¢-1abeling of 
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squalene, 692-93 
Michaelis constants 
see Enzyme kinetics 
Microbacterium phlei 
a9-desaturation of stearyl 
CoA in, 678 
ergosterol synthesis in, 
721 


lactate oxidative decarboxy- 
lase in, 679-80 
oxidative phosphorylation in 
light-sensitive protein in, 
554 
nonheme iron in, 554 
respiratory chain and phos- 
phorylation sites in, 553- 
54 
Micrococcus lysodeikticus 
DNA polymerase in, 658 
exonuclease II activity in, 
658 
Microsomes 
alkalai metal cation binding 
to, 741 
liver 
stearyl-CoA desaturation 
system of, 679 
pig liver 
enzymes in squalene syn- 
thesis, 694-95 
Mitochondria 
actomyosin-like protein in, 
589-90 
ADP=ATP exchange system 
in, 551-52 
adenine nucleotide transport 
in, 560-62 
ATPase as coupling factor 
in, 548-49 
amino acid incorporation in 
relationship of, to respira- 
tion and phosphorylation, 
593-95 
calcium uptake by, 573- 
79 


Ca** transport in, 744 
coenzyme Q in 
as component of electron 
transfer chain, 540 
position of relative to cyto- 
chrome b, 541, 542 
redox changes of, 540- 
41 
restoration of succinoxidase 
by, 546 
coupling factor Fy in, 547- 
49 


coupling factors and recon- 
Stitution of oxidative phos- 
phorylation in, 547-55 

coupling sites in, 544-47, 
562 

dinitrophenol and protein 
synthesis in, 592-93 

effect of chloramphenicol on 
protein synthesis in, 
591 
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electron transfer in, 540- 
47 
energy coupling in 
arsenate effects in, 556- 
57 
phosphohistidine as inter- 
mediate of, 558-59 
phosphorylated NAD* as 
intermediate in, 559 
thioester as intermediate 
of, 557 
energy-coupling in NADH- 
cytochrome b segment of 
assay for first phosphoryl- 
ation site in, 544-46 
location of first phosphoryl- 
ation site, 545 
in yeast, 546-47 
energy-linked biosynthetic 
reactions in, 590 
from E. coli 
coupling factors in, 555 
fatty acid activation in, 596- 


gramicidins and cation up- 
take by, 582-83 
inhibition of electron trans- 
fer in 
by azide, 568-69 
by dicyclohexylcarbodii- 
mide, 569 
by Dio-9, 569 
by oligomycin, 569 
ion transport in, 570-83 
labeling of proteins in, by 
amino acids, 595-96 
localization and composition 
of deposits of Ca** and 
Sr** in, 580 
measurement of flavin in, 
541-42 
mechanism of energy cou- 
pling and intermediates in 
chemical hypothesis of, 
555-62 
chemiosmotic hypothesis 
of, 563-68 
conformation coupling in, 
562-63 
monactin and cation uptake 
by, 583 
nonheme iron in 
ESR signal of, 541 
location of, on flavopro- 
tein, 541, 542 
role of, in electron trans- 
port, 541 
P/2e ratios for, 765 
parathyroid hormone and 
ion transport in, 
583 
partial resolution of cation 
transport in, 579 
phosphoryl acceptor in, 559- 
60 
pigment in, 556 
protein synthesis in, 590-93 


respiratory chain in, 540- 
47 
RNase and amino acid incor- 
poration in, 591 
rotenone in 
configurational effect of, 
on NADH-dehydrogenase, 
543 
inhibition of NADH oxidase 
by, 542 
mechanism of inhibition in, 
542-43 
position of action of, 


sites for ATP synthesis in, 
65 


structural protein of 
in extrachromosomal mu- 
tants, 585 
function of, in oxidative 
phosphorylation, 584- 
85 


and mitochondrial membrane, 
584 
properties of, 583-84 
sulfhydryl groups 
effect of NADH on, 544 
relationship of, to retenone 
sensitivity in, 543 
sulfhydryl inhibitors 
effect of, on respiration, 
543-44 
uptake of monovalent cations 
by, 580-83 
uptake of Sr** by, 579-80 
valinomycin and cation up- 
take in, 581-82 
from yeast 
coupling site in, 546, 


547 
modified electron transport 
chain in, 546 


nonheme iron in, 546 
oxidative phosphorylation 
in, 554-55 
zinc and uptake of cations by, 
583 
see also Mitochondrial mem- 
branes 
Mitochondrial membranes 
inner 
and ATPase activity, 587- 
88 
elementary paricles in, 
585-86 
and mitochondrial enzymes, 
586-87 
origin of headpieces in, 
586 
respiratory chain in, 587- 
88 


substructure of, 585-88 
and vesicle formation, 
588 
and ion uptake, 572-73 
outer 
properties of, 588-89 








proton gradient in, 563-68, 
577-78 
structural protein and, 583- 
85 
valinomycin and permeability 
of, 582 
see also Mitochondria 
Moffitt-Yang parameters 
in 6 conformation of polypep- 
tides, 14-15, 19 
Monactin 
and mitochondrial monoval- 
ent cation-uptake, 583 
Monodeuterosuccinates 
from a- and £-labeled DPND 
absolute configurations of, 
694 
2, 3- Monoepoxy squalene 
as intermediate in squalene 
cyclization, 697-98 
4-Monomethy] sterols 
and sequential removal of 
methyl! from lanosterol, 
709 
Mono-oxygenases 
flavoproteins as, 679- 
83 
Monovalent cations 
uptake of, by mitochondria, 
580-83 
Moscowitz equation 
in calculation of circular 
dichroism, 18 
Mouse 
minute virus of 
sedimentation rate for, 
494 
Muramidase 
see Lysozyme 
Muscle 
Ca*+ transport in, 744 
Mutarotase 
and active sugar transport, 
749 
Myelomas 
in isolation of immunoglo- 
bins, 366-67 
production of immunoglobins 
by, 393 
in reconstitution experiments 
on immunoglobins, 
383 
Myeloperoxidase 
isolation and properties of, 
633-34 
Myoglobins 
absorption spectra and mag- 
netic properties of, 621- 
22 
aquo ligand in, 612 
attachment of azide to, 
328 
autoxidations of, 627 
binding of p-chloromercuri- 
benzenesulfonate to, 329, 


336 
binding of Cu** to, 329 
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binding of, to Op and CO, 
613-15 

binding of xenon to, 329 

binding of Zn** to, 329 

exposure of trypsins in, 39, 
40 

Fourier synthesis map for 
azide in, 328 

Fourier synthesis maps for 
xenon in, 329 

horse 

absorption spectra of, 


binding site of, 616 
infrared characteristics of, 
21, 25 
invariance of nonpolar sites 
in, 331-32 
ionized groups in, 331-32 
ligand binding to iron in, 
619-21 
mechanism for release of 
sulfate ion from, 328 
noniron binding sites in, 
618-19 
oxidation of, 622 
reconstituted 
differences in oxygen affin- 
ities among, 615 
specific reagents for heme 
groups in, 336 
sperm whale 
binding sites of, 615 
binding of, to xenon, 618 
heterogeneity of, 613 
sterochemistry of ring sys- 
tem in, 616-17 
structure of, 612 
structure of compared to 
hemoglobin, 331 
X-ray diffraction of, 328- 
29 
Myosin 
circular dichroism of, 19- 
20 


N 


Neodrosopterin 
in growth of Crithidia, 
177 
see also Biopterins, Pteri- 
dines 
Neoplasms 
lactic dehydrogenase in, 
4 


Neopterin 
in D. melanogaster, 176 
in growth of Crithidia, 172 
in pteridine biosynthesis, 
172-75 
see also Pteridines 
Neuramin-lactose 
synthesis of, 211-12 
Neuramin-lactose- sulfate 
synthesis of, 211-12 
Neurospora 
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multiplicity of phenylalanyl- 
RNA- synthetases in, 463- 
64, 473-74 

regulation of leucine biosyn- 
thetic enzymes in, 533 

Neurospora crassa 

benzylviologen nitrate reduc- 
tase activity in mutants 
of, 683 

ergosterol synthesis in, 
719 


genetic control of TPNH- 
nitrate reductase in, 
683 
TPNH-cytochrome c reduc- 
tase in mutants of, 683 
Niacin 
in control of DPN* biosyn- 
thesis, 155 
formation of, from tryptophan, 
150 
Nicotinamide 
conversion to DPN* without 
deamidation, 154 
deamidation of, in intestine, 
153-54 
deamidation of, in liver, 


metabolism of, in mice, 
154 
as substitute for nicotinic 
acid, 152 
NAD 
see DPN 
NADH 
see DPNH 
NADH- dehydrogenase 
see DPNH-dehydrogenase 
NADH- oxidase 
see DPNH-oxidase 
NADP 
see TPN 
Nicotinamide coenzymes 
biosynthesis of, 150-54 
14¢- labeling of, 165 
chemical properties of, 160- 
64 
control of biosynthesis of, 
155-56 
formation of, from quinolinic 
acid, 151, 152 
3H-labeling of, 165 
ion-exchange chromatography 
of, on DEAE cellulose, 
164-65 
isomerization of, 161 
methods of determination of, 
164 
nomenclature of, 149-50 
in pyridine nucleotide cycle 
of plants, 155-56 
randomization of label in, 
162 


reduced 
acid instability of, 163, 
164 
addition reactions of, 163 
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biological function of, 
162-63 
detection of, by 340my 
band, 160, 163 
identification of, 160-61 
orthophosphate as catalyst 
of addition reactions of, 
163 
ring stacking in, 163-64 
spectral properties of, 
160 
structures of, 161 
reduction of, 161 
see also DPNt 
Nicotinamide deamidase 
function of, in mammals, 
153 
inhibitor of, 157 
inhibition of, by thyroxine, 
157 
in interorgan control of 
DPN* biosynthesis, 157- 
58 
in DPN* synthesis, 157 
Nicotinamide ribonucleotide 
pyrophosphorylase 
in DPN* biosynthesis, 154, 
157 
feedback control of, by 
DPN*, 159 
inhibitor of, 157 
in intracellular control of 
DPN* synthesis, 157- 
58 
Nicotinic acid 
in biosynthesis of DPN, 
150 
control of biosynthesis of, 
in tryptophan pathway, 
158-59 
metabolism of, in nice, 
154 


nicotinamide as substitute 
for, 153-54 
Nicotinic acid ribonucleotide 
formation of, from quinolinic 
acid, 150 
quinolinate transribosylase 
in production of, 152 
Nicotinic acid ribonucleotide 
pyrophosphorylase 
activity of, as nucleotidase, 
158 
dependence of, on ATP for 
activity, 158 
in synthesis of nicotinic acid 
from tryptophan, 158- 
59 
Nitrate reductase 
in A. nidulans, 683 
cytochrome c reductase activ- 
ity of, 683 
diaphorase activity of, 683 
in spinach, 683 
Nitric oxide 
binding of, to hemoglobin, 
625-26 
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Nitrite oxidation 
in N, agilis, 772 
by N. winogradskyi, 683- 
84 
Nitrobacter winogradskyi 
flavoprotein in nitrite oxida- 
tion in, 683-84 
p-Nitrophenol 
in kinetics of acid phospha- 
tase, 107-8 
p-Nitrophenyl phosphate 
in kinetics of acid phospha- 
tase, 107-8 
4-Nitrosalicylaldehyde 
as coenzyme of tryptophan 
synthetase 
effect of pyridoxal kinase 
on, 187 
as growth inhibitor in 
Streptococcus, 187 
Nonheme iron 
in mitochondria 
ESR signal of, 541 
location of, on flavopro- 
tein, 541, 542 
role of, in electron trans- 
port in, 541 
Nonheme iron proteins 
in A, vinelandii 
compared to other nonheme 
iron proteins, 143 
effect of acidification on, 
141 
electron paramagnetic res- 
onance of, 141, 142 
iron in, 141 
molecular weight of, 141 
spectral properties of, 
141 
sulfur in, 142 


from coenzyme Q-cytochrome 


c reductase complex 
compared to other nonheme 
iron proteins, 143 
electron paramagnetic res- 
onance of, 141 
iron in, 141 
molecular weight of, 141 
oxidation-reduction poten- 
tial of, 141 
purification of, 140-41 
reaction with p-chloromer- 
curib lfonate, 
141 
spectral properties of, 
141 





electron transferring, 113- 
44 


in E. gracilis 
spectrum of, 142 
high-potenial 
amino acid composition of, 
139 
compared to other nonheme 
iron proteins, 143 
iron in, 139 
molecular weight of, 139 


oxidation-reduction char- 
acteristics of, 189 

spectral properties of, 
139 


sulfur in, 139 
paramagnetic from C. pas- 
teurianum 
electron paramagnetic res- 
onance of, 142 
iron in, 142 
molecular weight of, 142 
spectral properties of, 
142 


sulfur in, 142 
properties of, compared, 
143 
from P. oleovaris 
electron paramagnetic re- 
sonance of, 144 
in w-hydroxylation reac- 
tions, 144 
iron in, 144 
spectrum of, 144 
from P, putida, 142-44 
separated by digestion of 
succinic dehydrogenase 
electron paramagnetic re- 
sonance of, 142 
iron and sulfur in, 142 
spectrum of, 142 
summary of properties of, 
143 


see also Adrenodoxin, Apo- 
ferredoxin, Ferredoxin, 
Rubredoxin 
Norepinephrine 
active transport of, 749 
concentrated in subcellular 
structures, 311-12 
Nuclear magnetic resonanace 
of sterols, 703 
Nucleic acids 
physical and chemical prop- 
erties of, 407-44 
Nucleoside diphosphokinase 
inhibition by GMP in, 
102 
MgATP as substrate of, 
102 
MgdGDP as substrate in, 
102-3 
MgGTP as substrate in, 
102-3 
and NaATPase, 738-40, 
743 
ping-pong mechanism of, 
102 


Nucleosides 


crystal structures of, 354, 
355, 365-69 
Nucleotide diphosphates 
in kinetics of creatine kinase 
dissociation constants for, 
98 
Michaelis constants for, 


relative activities of, 98-99 








Nucleotide pyrophosphatases 
in E. coli, 22-23 
in Salmonella, 22-23 
Nucleotides 
crystal structures of, 354, 
356-59 
homopolymers of 
properties of, 414-15 
structures of, 414-15 
monomer-monomer complex- 
es of 
base-interaction energies 
for, 436-37 
base-pairing of, 408-10, 
436 
base-pairing specificity 
and, 408 
effects of solvent on, 
408 
and fine structure, 409 
and helix stability, 409- 
10 
infrared characteristics of, 
409 
nuclear magnetic resonance 
of, 409 
stacking in, 409 
monomer-polymer complex- 
es of 
asymmetric structure of, 
410 
effect of charge on, 411 
effect of pH on formation 
of, 411 
with helix formation, 410 
hydrogen bonding in forma- 
tion of, 411 
infrared spectroscopy of, 
410-11 
monomer self-interaction 
and, 411-12 


monomer stacking in forma- 


tion, 411-12 
optical-rotation of, 410 
and polymerization of, 

411 
preference of, for three- 

stranded structures, 

411 

temperature-dependent opti- 

cal properties of, 423 


oO 


Old yellow enzyme 
binding of FMN to, 672 
Oligomycin 
— coupling factor, 548- 
as inhibitor of phosphoryl- 
ation, 569 
in stimulation of oxidative 
phosphorylation, 548 
Oligonucleotide diesterase 
associated with phage-induc- 
ed DNA polymerase, 
648 
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in T2-infected E. coli, 648- 
49 


Oligonucleotides 


complexes of 
completeness of interaction 
of, 412-13 
effect of chain length on, 
412 
formation of, 412-13 
infrared spectroscopy of, 
413 
melting points of, 413 
effect of, on aminoacylation 
of tRNA, 475-76 


Operator genes 


in synthesis of mRNA, 
274 


Optical rotary dispersion 


of amino acid oxidases, 670 

Konig-Kramers transform 
for, 15 

in peptide bond absorption 
region, 15 

of polypeptides, 14-20 

of proteins, 14-20, 48-49 

of sterols, 703-4 


Ornithine transcarbamylase 


operator region for, E. coli, 
525 


Orotic acid 


and fatty liver, 252 


Orthophosphate 


in addition reactions of 
DPNH and TPNH, 163 


Osmium tetroxide 


effect on membrane of zy- 
mogen granule, 312 

in preparation of sterol de- 
rivatives, 702-3 


Ovalbumin 


degradation by proteases, 
56 


exposure of tyrosines in, 
39, 41, 42, 43, 44 

stability to trypsin and 
chymotrypsin, 56 


Ovomucoid 


exposure of tyrosines in, 
39, 40 
solvent perturbations of, 


0, 


Oxalacetate 


as inhibitor in malate dehy- 
drogenase, 106 


Oxidases 


effect of, on aromatic amino 
acid residues of metmyo- 
globin, 622 


Oxidative phosphorylation 


assay for, at first phospho- 
rylation site in mitochon- 
dria, 544 

coupling factors in, 547- 
55 


at DPNH oxidase site, 165- 
69 
efficiency of, 569-70 


IND 63 


inhibition of, by actractylo- 
side, 561-62 
inhibitors and uncouplers 
of, 568-69 
intermediates in, 556-62 
in mitochondria, 539- 
98 
proposed mechanisms of, 
555-68 
reconstitution of, in micro- 
bial systems, 552-55 
in yeast mitochondria, 546- 
47 
Oximes 
of pyridoxal phosphate in 
reactivation of apoen- 
zymes, 189 
Oxygen 
binding of, to hemoglobin, 
613-15, 625 
binding of, to myoglobin, 
613-15 
consumption of, in gall blad- 
der, 745 
and inhibition of CO» fixa- 
tion in chloroplasts, 776- 
77 
reduction of, in cytochrome 
c oxidase, 629-30 
Oxygenase reactions 
of tetrahydropteridines, 178, 
179 
Oxy-hydrogen reaction 
and photoreduction, 777- 
78 
Oxy myoglobins 
crystalline preparations of, 
613 
nature of iron-oxygen bond 
in, 613-14 
stability of, 613 
structural changes on reduc- 
tion of, 329-30 
tenative model for, 623 
Oxytocin 
exposure of tyrosines in, 
41, 43 
Ozonization 
of tryptophans, 33-39 


P 


P700 
photo-oxidation of, 764 
Palmityl-CoA 
and ketogenesis, 260 
Palmityl CoA-carnitine trans- 
ferase 
and fatty acid oxidation, 259- 
60 
Pancreas 
from guinea pig 
sequence of transport of 
proteins in, 310 
Papin 
in degradation of ovalbumin, 
56 
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exposure of tryptophans in, 
34 
heavy-atom derivatives of, 
335 


solvent perturbations of, 
45-46 
Paraperoxidase 
horse radish 
effect of sulfhydryl reagents 
on, 633 
Parathyroid hormone 
and ion transport in mito- 
chondria, 583 
Penicerol 
see 4°%-Chole sten-38-6a- 
diol 
Pepsin 
acetylation of, 67 
composition of, 66 
estimation of, by complement 
fixation, 4 
exposure of tryptophans in, 
> 
exposure of tyrosines in, 39, 
41, 42 
inhibitors of, 67 
isoelectric point of, 66 
in milk clotting, 71 
optical rotary dispersion of, 
66 
PH stability of, 66 
in proteolysis of ribonuclease, 
56 
reaction with diphenyl-diazo- 
methane, 67 
reaction with succinic anhy- 
dride, 67 
stability of, 66-67 
synthetic substrates for, 
67 


Pepsinogen 
acetylation of, 67 
autocatalytic activation of, 
66 
composition of, 66 
conformation of, 66 
estimation of, by complement 
fixation, 4 
exposure of tryptophans in, 
34, 35 
exposure of tyrosines in, 39, 
41, 42 
heterogeneity of, 65-66 
isoelectric point of, 66 
multiplicity of, 65 
optical rotary dispersion of, 
66 
PH stability of, 66 
reaction with diphenyl-diazo- 
methane, 67 
reaction with succinic anhy- 
dride, 67 
stability of, 66-67 
Peptidase A 
in activation of trypsinogen, 
61 
Peptide bonds 
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cleavage by N-bromosuccin- 
amide, 32 
infrared absorption of, 20- 
26 
Peptococcus glycinophilus 
glycine oxidation in, 685- 
86 


Periodate oxidation 
and tRNA inhibition, 
475 
Permeases 
distinction of, from carrier 
in transport systems, 
729-30 
Peroxidase 
effect of, on aromatic amino 
acid residues in metmyo- 
globin, 622 
horse radish 
complexes I and II of, 631- 
32 
compound III of, 633 
H2O2 stoichiometry of, 
633 


lacto- 
characteristics of, 633 
myelo- 
isolation and properties of, 
633-34 
rat eosinophil- 
spectral characteristics of, 
633 
type a and c of Japanese 
radish 
H2O, complexes of, 633 
see also Hydroperoxidases 
Peroxidase-dihydroxy-fuma- 
rate-oxygen system 
hydroxylation mechanism of, 
633 
PH effects 
on activity of amino acid 
oxidases, 672 
on HCO3° and COz in chloro- 
plasts, 768 
on binding of pyridoxal phos- 
phate, 188 
o-Phenanthroline 
in inhibition of NADH oxi- 
dase, 545-46 
in iron assays of ferredoxin, 
122-23 
Phenazine methosulfate 
as catalyst in phosphoryl- 
ation, 759, 762 
Phenylalanine 
conversion of, to tyrosine, 
171, 178 
effect of synthetic oligonucle- 
otides on aminoacylation 
of, 475-76 
hydroxylation system of, 
177-78 
Phenylalanyl-RNA synthetase 
molecules of per cell in E. 
coli, 453 
in Neurospora 





and aminoacylation of E. 
coli tRNA, 473-74 

mitochondrial origin of, 
473-74 

multiplicity of, 463-64, 
473-74 

separation of, by hydroxyap- 
atite chromatography, 
473 

phosphate inhibition of, 

461 


singularity of, in E. coli, 
456 


turnover numbers for, 457 
Phenylalanyl tRNA 
modification of, in methionine 
starved E. coli, 478 
Phenylketonuria 
shift in metabolic pattern in, 
283 
Phormidium luridum 
fractionation of, 761- 
62 
Phosphatases 
alkaline 
antigenic classes of, 4 
enzyme-antienzyme reac- 
tions in, 4 
K*-activated, 740 
see also Acid phosphatase 
Phosphate 
effect on affinity of enzyme 
for Bg derivatives, 
190 
in kinetics of acid phosphatase, 
107-8 
in regulation of glycolysis, 
24 


turnover of, in enzyme secre- 
tion, 315 
Phosphocreatine 
in creatine kinase kinetics, 
97-98 
Phosphodiesterase 
from snake venom 
and tRNA inhibition, 
475 
Phosphoenolpyruvate carboxy- 
kinase 
in gluconeogenesis, 233- 
34 
mechanism of reactions of, 
235, 236 
regulation of, 233-34 
Phosphofructokinase 
isolation with and without 
nucleic acid, 229 
kinetics of, 229 
purification of, 229 
Phosphoglucomutase 
dissociation rates for, 110 
and glucose 1, 6-phosphate, 
228 


inhibition of, by beryllium, 
28 


initial velocity pattern of, 
108, 109 











isotopic exchange studies 
of, 109 
kinetics of, 108-10 
Mg** in, 227-28 
mechanism of, 228 
mechanism of action of Mg 
on, 109-10 
random mechanism for, 109- 
10 
rate constants for release of 
glucose phosphates, 
110 
rate constants for release 
of Mg, 110 
removal of contaminating 
metals from 109 
6-Phosphogluconate dehydro- 
genase 
inhibition of, by pyridoxal 
phosphate, 192 
reaction with pyridoxal phos- 
phate, 192 
Phosphoglycerate mutase 
dissociation of, 232 
effect of ionic strength on 
mechanism of, 109 
kinetics of, 109 
mechanism of, 231-32 
reassociation of, 232 
Phosphohistidine 
as coupling intermediate in 
mitochondria, 558-59 
Phospholipase 
effect of, on glucose uptake 
and metabolism, 238 
and inactivation of photosyn- 
thesis pigment system 
i, 760 
Phospholipids 
and activity of F, coupling 
factor in mitochondria, 
549 
breakdown of, 255-56 
synthesis of, 255-56 
P-autoradiography 
in calculation of DNA mole- 
cular weight, 487 
Phosphorylase 
amino acid sequence of, 
189 
apophosphorylase b recon- 
stitution of, from, 215 
in degradation of sugar nucle- 
otides, 222 
effect of pyridoxal phosphate 
on conformation of, 
192 
external coenzyme Cotton 
effect in, 192 
inactive from pig liver 
activation of, 215 
purification of, 215 
pyridoxal phosphate in, 
215 


interaction of pyridoxal phos- 
phate with AMP in, 192 
b kinase reaction of, 213-14 
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kinetics of activation of, 
216 

optical activity of, 191 

optical rotary dispersion of, 
191-92 

phosphorylase phosphatase 
in regulation of, 214 

pyridoxal phosphate bound 
as aldimine in, 189, 
686 

regulating systems of, 213- 
15 


resolution of, by deforming 
buffer, 190 
role of pyridoxal phosphate 
in, 202-3 
Phosphorylation 
site of, in electron pathway, 
758 
see also Oxidative phospho- 
rylation 
Phosvitin 
circular dichroism of, 19- 
20 
Photo-oxidation 
as modifier of histidines, 
28-32 
Photophosphorylation 
and ATP synthesis, 765- 
67 
catalyzed by dipyridyl salts, 
764 


catalyzed by pteridines, 
764 


cyclic 
cytochromes bg and f as 
electron carriers in, 
759, 763 
ferredoxin-catalyzed, 759 
inhibited by antimycin A, 
759 
inhibited by 2, 4-dinitrophe- 
nol, 759 
pathways for, 757-60 
cytochrome c required in, 
759-60 
and ferredoxin-TPN reduc- 
tase, 764 
plastocyanin required in, 
760, 763-64 
related to structural changes 
in chloroplasts, 767- 
68 
and SH-dependent hydrolysis, 
766 
see also Photosynthesis 
Photoreduction 
and oxy-hydrogen reaction, 
777-78 
Photosynthesis 
chain mechanism of, 757- 
58 
chlorophyll a in, 757 
Emerson enhancement ef- 
fect, 758 
ferricyanide reduction in, 
762 
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formation of reducing power 
in, 757-60 
inhibition of, by desaspidin, 
759 
phenazine methosulfate catal- 
ysis of, 759, 762 
pigment system II of 
Hill reaction of, 760 
inactivation of, by lipases, 
760 
and potential gap from oxy- 
gen to ferredoxin, 
758 
pyridine nucleotide 
and electron flow in, 758, 
760 
quinones as redox carriers 
in, 762-63 
red drop of, 758 
two pigment units of 
separation of, 760-61 
theory of, 757-58 
wavelength dependency of, 
757 
see also Photophosphoryl- 
ation 
Phytoflavin 
in blue-green algae, 764- 
65 


properties of, 685 
reduction of, and ferredoxin- 
TPN reductase, 685 
Picolinic acid decarboxylase 
in DPN* biosynthesis, 159- 
60 
Pigments 
accessory 
and photosynthesis, 757 
Pituitary gland 
effect of removal of, on 
gluconeogenesis, 238 
Plastocyanin 
as Hill oxidant, 763 
inhibition of, by copper com- 
plexing reagent, 763 
kinetics of photo-oxidation 
of, 763 
location of, 763 
required in photosynthesis, 
760, 763-64 
Plastoquinone A 
as redox carrier in chloro- 
plasts, 762-63 
Plastoquinone B 
purification of, 762 
Plethotypy 
and protein polymorphism, 
281 


Pneumococcus 
polysaccharides of 
nonreducing and groups in, 
7 


used as antigens, 1 
Poisson-Boltzmann equation 
applied to polynucleotides, 
437-40 
and reduction of counterion 
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activity, 438-39 
Polar mutants 
in identification of gene ori- 
entation, 510 
Polyadenylic acid 
different forms of, 341- 
44 
diffraction pattern for, 
344 


dimensions of helices, 348 

structure of, 341, 342 

X-ray diffraction of, 341- 
44 

Polyadenylic: polyinosinic 

acid complexes 

base pairing for, 346, 
347 


formation of, 346 

helix dimensions of, 348 

structure of, 343, 346, 
347 

X-ray diffraction of, 346- 
48 


Polyadenylic: polyuridylic acid 


complexes 
base pairing in, 343, 345 
formation of, 345 
helix dimensions of, 348 
structure of, 343, 345 
X-ray diffraction of, 345- 
46 
Polyalanylglycine 
cross-8 structure of, 23- 
24 
Poly-L-alanylglycine 
pleated-sheet f-structure of, 
339 
Poly-y-benzyl-D-glutamate 
a-helices in racemic fibers 
of, 339 
Poly-y-benzyl-L-glutamate 
a-helical conformation of, 
338, 339 
X-ray diffraction of, 338, 
339 
Polycysteines 
cross-f structure of, 14, 
23 
Moffitt- Yang parameters 
for, 14 
Polycytidylic acid 
diffraction patterns for, 
344 
helix dimensions of, 348 
structure of, 342, 344 
Polydeoxyriboadenylic acid 
compared to polyriboadenylic 
acid, 422 
noncooperative structure of, 
422 


optical rotary dispersion of, 
422 


temperature-dependent opti- 
cal absorbance of, 422 
Polyelectrolyte theory 
applied to phosphate interac- 
tions in polynucleotides, 
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437-40 


phate 
biosynthesis of, 219 


Polyglucosylglycerol phosphate 


biosynthesis of, 219 


Polyglutamate 


conformation of, 21-22 
infrared absorption of, 21- 
22 


Polyglutamic acid 


aggregation effects of a- 
helical form of, 18 
circular dichroism of, 17 
conformation of, 18 
infrared absorption 
effects of deuteration on, 
25 


Polyglycine 


conformation of, 20-23 

deuteration effects of infrar- 
ed absorption, 22-23, 
25 

infrared absorption of, 21- 
22 


Poly 5-halourdylic acids 


order of stability for com- 
plexes of, 424 


Polyhedral virus 


in B. mori 
and DNase in, 653-54 


Polyinosinic acid 


helix dimensions of, 348 
structure of, 342, 344 


Polyinosinic: polycytidylic 


acid complexes 

formation of, 346 

helix dimensions of, 346, 
348 

Watson-Crick base-pairing 
in, 346, 347 

X-ray diffraction of, 346 


Polyisoleucine 


optical rotary dispersion 


of, 


Polylysine 


circular dichroism of, 16- 
17 

cross-§ structure in, 15, 
16 


a-helix to f transition, 15 
infrared absorption 
effects of deuteration on, 

25 

optical rotary dispersion of, 

5, 19 

solvent effects on 6 structure, 

17 


Poly-L-lysine hydrochloride 


humidity-dependent conforma- 
tional changes of, 
338 


Polymannosides 


linkages, 8-9 


Polynucleotide kinase 


and end labeling of DNA, 
490-92 


and A phage labeling, 511 


Polygalatactosylglycerol phos- Polynucleotides 


binding of Mg** by, 432 
calculation of base interac- 
tions in 
dipole approximation in, 
435, 436 
inherent errors in, 436 
method for, 436 
monopole model for, 436, 
437 
for various bonding schemes, 
436-37 
contribution of stacking to 
helix stability of, 434 
denaturation temperature of 
related to ionic strength, 
431-32 
effect of ionic strength on 
structural stability of, 
431 
energy of stabilization of, 
435-43 
exchange of base-bound pro- 
tons of, with solvent, 
434 
helical structures of comple- 
mentary pairs of, 415- 
19 
hydrogen bonding in helix 
stabilization of, 444 
ion binding to 
mechanism of, 431, 432 
through phosphate, 430- 
33 


phosphate interactions in 
Debye-Hiickel theory and, 
437-40 
effect of flexibility on cal- 
culations of, 438 
ionic-atmosphere binding 
and, 439 
Poisson- Boltzmann equa- 
tion and, 438-39 
polyelectrolyte theory and, 
437-40 
and reduction of counterion 
activity, 438-40 
site-binding and, 439 
properties of, 415-19 
single-stranded 
configuration of, 413 
effect of ionic strength on 
optical denaturation curves 
of, 423 
effect of ionic strength on 
stacking, 423 
hydrogen-bonding of, 421- 
22 
hypochromism of, 413- 
20 


immobility of ribose ring 
in, 422 

intermolecular bond forma- 
tion in, 413 

nuclear magnetic resonance 
of, 421-22 


optical rotary properties 
of, 413-20 

stacking in, 420, 421, 
423 


structures of, 421 
temperature-dependent 
absorbance of, 413-20 
temperature-dependent 
properties of, 420 
solvent interactions with 
and calculation of unitary 
free energy, 441-42 
and configuration free en- 
ergy, 441 
effects of anions of, 443 
enthalpy of cavity forma- 
tion in, 441-43 
and stabilization of struc- 
ture of, 441 
stoichiometry of complexes 
of 
determination of, 426 
synthetic 
X-ray diffraction of, 339- 
48 
two-stranded complementary 
helices of 
in deoxyhomopolymer pairs, 
424 


entropy changes in forma- 
tion of, 433-34 

heats of formation of, 
433 

hydrogen-bonding and sta- 
bility of, 425-26 

mechanism for effect of 
sugar on stability of, 
425 

in poly 5-halourdylic acids, 
424 


in ribo-and deoxyribohomo- 

polymer pairs, 425 
two- to three-stranded inter- 

conversion of 

and denaturation tempera- 
ture of, 427-28 

effect of salt concentration 
on, 427 

enthalpy changes and, 427- 
28 


temperature effects and, 
427 


Polypeptides 
aggregation effects on con- 
formation of, 18 
antiparallel chains in 
circular dichroism of, 
16 
infrared characteristics 
of, 23 
Moffitt-Yang parameters 
of, 14 
optical rotary dispersion 
of, 14-15 
ultraviolet optical proper- 
ties of, 17 
chain initiation and termina- 
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tion of 
linked to regulation of en- 
zymes, 526-27 
circular dichroism of, 15- 
20 
conformations of, 14-20 
Cotton effects in ultraviolet 
spectra of, 17 
a-helical conformation of 
aggregation effects on, 
18 


circular dichroism of, 
16 
estimation of parameters 
of, 19 
optical rotary dispersion 
of, 15 
solvent effects in, 16 
infrared absorption of 
amide bands in, 20-26 
effects of deuteration on, 
22-26 
Moffitt-Yang parameters of, 
optical rotary dispersion of, 
14-15 
random conformations of 
circular dichroism of, 16, 
17 
optical rotary dispersion 
of, 15 
Shechter-Blout equations in 
conformation of, 14- 
15 
side-chain effects on confor- 
mation, 15, 18 
solvent effects on conforma- 
tion of, 15, 16, 18 
B structure of, 14-26 
infrared characteristics 
of, 20-26 
ultraviolet optical proper- 
ties of, 17 
synthetic 
as carriers of antigenic 
determinants, 388-89 
X-ray diffraction studies 
of, 337-39 
see also Proteins 


Polyprolines 


circular dichroism of, 16, 
17-18 

optical rotary dispersion of, 
17-18 


Polyribitol phosphate synthe- 
tase 


in Staph, aureus 
reaction of, 220 


Polyriboadenylic acid 


compared to polydeoxyribo- 
adenylic acid, 422 
destabilization of, by salt, 
431-32 
heat of formation of, 433 
optical properties of correla- 
ted with configuration, 
424 
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optical rotary dispersion of, 
422 


restriction of chromophores 
of, 420 
stacking in, 420 
structure of, 413-20, 
423 
thermal denaturation of, 
420 
Polysaccharides 
linkages 
in polymannosides, 8-9 
in streptococcus, 9 
pneumococcal 
nonreducing end groups in, 
7 


used as antigens, 1 
streptococcal 
linkages of, 9 
Polyserines 
cross-f structure in, 14, 
23 
Moffitt-Yang parameters in, 
14 


optical rotary dispersion of, 
15 
random-f transition of, 
14 
Polysome integrity 
in RNA synthesis, 480 
Porphyrin proteins and en- 
zymes 
review on, 611-36 
see also Hemoglobins, Myo- 
globins, Porphyrins 
Porphyrins 
aggregation of, 618 
carbonyl stretching frequency 
of 
in mono-(p- substituted 
pyridine)-monocarbonyl 
deuterohemes, 614 
donor-acceptor type, inter- 
actions of, 618 
heme-oxygen interaction 
dependence of, on geometry, 
615 


iron I 
auto-oxidation reactions of, 
615 
covalent binding in, 614 
MOssbauer spectra of, 
614 
reactions of, with oxygen, 
626 
reactions of, with Og and 
CO, 614-15 
iron Ii 
absorption spectra of, 621- 
22 


molecular complexes of, 
618 


nonplanar form of 
in N-alkyl derivatives, 
616-17 
NMR spectra of carbonyl 
complexes, 614 
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oxygen binding in 
role of distal histidine in, 
615 
ring system 
stereochemistry of, 616- 
17 
Potassium 
and phosphatase activation, 
740 


transport 
coupled to Nat extrusion, 
733-34 
uptake of, by mitochondria, 
580-83 
Potential span 
between oxygen and ferre- 
doxin, 758 
between plastoquinone A and 
cytochrome f, 766 
Pox virus 
and DNase in Hela cells, 
654-55 
Preiss-Handler pathway for 
biosynthesis of DPN* 
in animals lacking deamidase 
in liver, 153-54 
scheme for, 150-51 
in yeasts and bacteria, 155 
Primaquine sensitivity 
see Glucose-6-phosphate 
dehydrogenase definciency 
Procarboxypeptidase A 
formation of, from procar- 
boxy-peptidase A 
molecular weight of, 63 
related to chymotrypsinogen 


C, 63 
related to esteroproteolytic 
enzyme, 63 


subunits of, 63 

succinic anhydride in disso- 
ciation of, 63 

thiol sequence in, 63- 
64 


Procarboxypeptidase B 
thiol sequence in, 63-64 
tryptic activation of, 63 
Progessive gangrena 
and acatalasemia 
Proline 
effect of synthetic oligonucle- 
otides on aminoacylation 
of, 475-76 
Prolyl-RNA synthetase 
optimum Mg**/ATP ratio 
for, 451 
from yeast 
nucleotide sequence of, 
467 
Pronase 
in degradation of ovalbumin, 
56 


Prorennin 
autocatalytic activation of, 
67 
components of, 67 
denaturation of, by urea, 67 
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photo-oxidation of, 67 
reaction of, with diethyl- 
aminonapthysulfonyl chlo- 
ride, 67 
Protamine sulfate 
in removal of pyrophospho- 
rylase inhibitor, 157 
Proteases 
in digestion of proteins, 56- 
57 
pancreatic 
evolutionary relationships 
of, 58 
Protein 
amino acid activation for 
synthesis of, 449-81 
buried and exposured groups 
in, 26-49 
circular dichroism of, 15- 
20 
conformation of, 13-49 
conformation changes during 
chromophoric studies, 
48-49 
conformational stability of, 
56-57 
cross-f structure of, 14- 


digestion of, by proteases, 
56-57 
effect of pyridoxal phosphate 
binding on structure of, 
192 
enzymic mechanism in bio- 
synthesis of, 449- 
51 
evolutionary relationships 
of, 
exposure of histidines in, 
28-32 
exposure of tryptophans in, 
32-39, 48-49 
exposure of tyrosines in, 
39-49 
fraction I in green leaves 
composition of, 768 
sedimentation coefficient 
of, 768 
genetic polymorphism and 
variants of, 280 
infrared absorption of, 20- 
26 
nitrogen labeling of, 2 
optical rotary dispersion of, 
14-20 
polymorphism 
classification of, 281 
in protochlorophyll-protein 
complex of etiolated tis- 
sue, 760 
pyridoxal phosphate binding 
to, 187-92 
solvent perturbations of, 34, 
40-41, 45-48 
6 structure of, 14-26 
synthesis of 
genetic control of, through 


repressors, 273 
in mitochondria, 590- 
93 
regulation of, 519-33 
ultraviolet optical rotation 
of, 14-20 
X-ray diffraction studies of, 
321-59 
see also Allosteric proteins, 
Enzymes, Nonheme iron 
proteins, Polypeptides 
Proteolysis 
of proteins, 56-71 
Prothrombin 
conversion of, to thrombin, 
68-69 
Protoplasts 
detergent methodology in, 
761-62 
Pseudomonas desmolytica 
p-hydroxybenzoate hydroxyl- 
ase in, 681 
Pseudomonas fluorescens 
D-amino acid dehydrogen- 
ases in, 678 
L- Lysine oxygenase in, 
680 


regulation of degradation of 
aromatics in, 532 
Pseudomonas putida 
D-camphor lactonizing sys- 
tem of, 682 
p-hydroxybenzoate hydroxyl- 
ase in, 681 
regulation of tryptophan syn- 
thetase in, 533 
Pseudomonas testeroni 
steroid A4-5p-dehydrogenase 
in, 679 
Pteridines 
biosynthesis of, 172-77 
as cofactors, 171-81 
formation of, from purines, 
172 
in growth of Crithidia, 
172 
hyperoxides of, 180 
metabolic role of, 177-80 
oxygenase reactions of, 178, 


in phenylalanine hydroxyla- 
tion, 177 

and photophosphorylation, 
764 


reductase reactions of, 177, 
178-79 
structures of, 171 
see also Biopterins, Tetra- 
hydropteridines 
Pulse-labeling techniques 
in studies of enzyme trans- 
port, 310 
Purines 
conversion of, to pteridines, 


torsion angle for, 356- 
57 


Putrecine 
synthesis of, in E. coli, 
532 
Pyridine nucleotide 
availability of, and regula- 
tion of electron flow, 
758 
in electron flow from water 
in photosynthesis, 760 
nicotinamide moiety of 


and ferredoxin-TPN reduc- 


tase, 764 
photoreduction of, 764 
pool in bean leaf, 765 
reduction of, by R. rubrum, 
770 
Pyridine ring 
biosynthesis of, 152 
quinolinic acid in, 152 
Pyridoxal 
as aldehyde at high pD, 
186 
conformation of, 191 
Cotton effects of, 191 
effects on amino acid trans- 
port, 748 
as hemiacetal at low pD, 
186 
NMR of oxime and azometh- 
ines of, 190-91 
optical activity of, 191 
synthesis of, 185-86 
Pyridoxal kinase 
effect on 4-nitrosalicylalde- 
hyde, 187 
Pyridoxal lysine 
isolation of, from pyridoxal 
phosphate enzymes, 
188 
Pyridoxal phosphate 
in amine oxidation, 202 
in aspartate aminotransfer- 
ase modification, 186 
binding of, as substituted 
aldimine, 188 
bound as aldimine in phos- 
phorylase, 189 
carbonyl group of, in bind- 
ing to apoenzyme, 189 
conformation of, 191 
effect of binding of, on pro- 
tein structure, 192 


effect of denaturation on bind- 


ing of, 188 

effects of peroxidase on, 
193 

effect of pH on binding of, 
188 


energy transfer in, 186 


formation of Schiff bases by, 


188 

in glycine oxidation in P. 
glycinophilius, 686 

in inactive form bound to 
protein, 189 

luminescence studies of, 
186 
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mechanism of, 194-203 

NMR of oximes and azometh- 
ines of, 190-91 

NMR studies of, 186 

optical activity of, in phos- 
phorylase, 191 

32p and 3H labelings of, 
185 


protein amino groups in 


binding of, 188 

as protein reagent, 193 

reactivation of apoenzymes 
by derivatives of, 189 

replacement of, by 4-nitro- 
salicylaldehyde as coen- 
zyme of tryptophan syn- 
thetase, 187 

resolution of, by phospha- 
tases, 193 

role of, in phosphorylase, 
202-3 

side-chains of, in combina- 
tion with apoenzymes, 
187 

transamination of, with pro- 
teins, 192-93 


Pyridoxal phosphate enzymes 


in catalysis of 6 eliminations, 
200-1 
holoenzyme-substrate com- 
plexes of 
borohydride reduction of, 
195 
formation of, 195-98 
reaction of, with carbonyl 
reagents, 196 
reaction of, with dicarbox- 
ylic acids, 196 
reaction of, with glutarate, 
196 
Schiff bases in, 195- 
97 
spectra of, 195 
inactive complexes of, with 
serine, 201 
isolation of pyridoxal lysine 
from, 188 


ketimine enzyme- substrate 


complexes of 
formation of, 197 
reactions of, 201 
reaction rates of, 202 
requirement of, for metals, 


SH groups in, 187-88 


substrate complexes of 

effect of pH on semiquinoid 
formation in, 199 

m-electrons in, 198 

enzymic racemization of, 
198 

geometry in, 198 

isotope exchange studies 
of, 198 

rate-limiting steps in, 199- 
200 

semiquinoid intermediate 
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in, 199-200 
transaldimination reaction 
of, 200 
transamination reactions 
of, 198-99 
transformation of, 198- 
202 
treatment of, with sodium 
borohydride, 188 
see also Pyridoxal phosphate 
enzymes, Vitamin Bg 
Fetes 
1 ~ labeling of, 185 
N-labeling of, 185 
Pyridoxamine phosphate 
quantum yield of, 186 
Pyridoxamine pyruvate amino- 
transferase 
in displacement of carbonyl 
reagent from Bg apoen- 
zymes, 189 
SH groups in apoenzyme and 
coenzyme binding of, 187- 
88 
Pyridoxine 
14C-labeling of, 185 
2H and 3H labeling of, 
185 
Pyridoxine esters 
synthesis of, with fatty acids, 
186 
Pyridoxine phosphate 
Cotton effect of complexes 
of, 191 
Pyridoxyl-polyalanine 
antibodies against 
as inhibitors of holoaspar- 
tate aminotransferase, 
187 
reaction of, with Bg deriva- 
tives, 186 
Pyrimidines 
torsion angle for, 356- 
58 


Pyrophosphorylases 
from mammalian tissues, 
222 
Pyruvate 
ferredoxin in 14¢_ labeling 
of, 115 
ferredoxin in conversion of, 
114-15, 132 
Pyruvate carboxylase 
in gluconeogenesis, 233- 
34 


mechanisms of reaction of, 
234-35 
Pyruvate kinase 
ADP in kinetics of, 100- 


1 
ATP in kinetics of, 100-1 
composition of, 232 
different types of, 232 
kinetics of, 100-1 
Mg in kinetics of, 100-1 
Mn in kinetics of, 100-1 
rate equations for, 100-1 
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Pyruvate synthetase 
in C. thiosulfatophilum, 
770 
in photosynthetic bacteria, 
770 


Q 


Quinacrine 
and inhibition of nitrite oxi- 
dation in N. winogradskyi, 
683-84 
Quinolinate transribosylase 
in DPN* pathway of trypto- 
phan metabolism, 151, 
152 
found only in liver and kid- 
ney cells, 156 
in production of nicotinic 
acid ribonucleotide, 
152 
Quinolinic acid 
in biosynthesis of pyridine 
ring, 152 
conversion of, to nicotinic 
acid ribonucleotide, 
150 
as precursor of nicotinic 
acid, 150 
route from, to nicotinamide 
coenzymes, 151, 152 
Quinones 
distribution of, in photosyn- 
thetic tissue, 762 
as redox carrier in chloro- 
plasts, 762-63 


R 


Rabbit 
ileum 
amino acid and sugar trans- 
port in, 747 
Raffinose 
biosynthesis of, 212 
Raffinose- sucrose transgalac- 
tosidase 
in wheat, 212 
Rat liver tRNA 
serine acceptor capacity of, 
472 
Red cells 
ATPase in, 737 
alkali metal cation uptake by, 
741 
Ca*+ transport in, 744 
glucose binding of, 730- 
31 
glycerol transport site in, 
730 


infrared studies of bound 
CO in, 624-25 

life span determinant in, 
224 

limiting factor of glycolysis 
in, 224 

metabolism 
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glucose-6-phosphate dehy- 
drogenase deficiency in, 
283-94 

methemoglobin reduction 
in, 289-90 

oxidative pathway in, 
289 

reduced glutathione in, 289- 
90 


Nat extrusion in, 735 
Redoxins 
replacement of, by flavopro- 
teins, 684-86 
Reductive carboxylic acid cy- 
cle 
for CO» assimilation 
in C, thiosulfatophilium, 
770 
in green algae, 771 
and a-ketoglutarate synthe- 
tase, 771 
in R, rubrum, 771 
in photosynthetic bacteria, 
770-71 
Reductive pentose cycle 
in COs assimilation by photo- 
synthetic bacteria, 
769 
in C, thiosulfatophilium, 
770-71 
in chloroplasts, 773, 775 
in Chromatium, 769- 
70 
in photosynthetic bacteria, 
769-71 
Refsum's syndrome 
as lipid storage disease, 
301-2 
Rennin 
action of, on casein in milk- 
clotting, 70-71 
Rhodospirillum rubrum 
distribution of 14¢ in gluta- 
mate of, 771 
fractionation of fragments 
of, 761 
reduction of pyridine nucleo- 
tide by, 770 
RNase 
circular dichroism of, 19- 
20 
conformation changes of, 
during modification stud- 
ies, 48 
degradation of, by elastase, 
56 


degradation of, by subtili- 
sins, 56 

determinants of antigenic 
specificity, 4 

exposure of histidines in, 
28, 31-32 

exposure of tyrosines in, 
39, 41, 42-43, 44 

and mitochondrial amino 
acid incorporation, 
591 


noncovalent forces in con- 
formation of, 56 

proteolysis of, with pepsin, 
56-57 

sequence of transport of, 
309 


Ribonuclease S 
competitive inhibitors of, 
in X-ray studies, 
335 
RNA 
amino acid activation in syn- 
thesis of, 479-80 
base pairing in, 348-50 
crystal formation by, 348- i 
50 


dimensions of crystals of, 
50 
immunochemical studies of, 
6 


invariance of structure of, 
350 
structure of, in solution 
and folded configuration, 
429 
and formylation, 429 
hydrogen bonding in, 428- 
29 
and optical rotary proper- 
ties, 428-29 
synthesis of 
coupled with enzyme syn- 
thesis, 520-21 
and uncharged tRNA, 479- 
80 
X-ray diffraction of, 348- 
50 


Ribonucleoside diphosphate 
reductase system in E, coli, ' 
685 
Ribonucleoside triphosphate 
reductase system in L., leich- 
mannii, 685 
Ribosome 
in enzyme repression, 520, 
523 


Ribosome- messenger-gene- 
complex 
and regulatory proteins, 
528 


in RNA synthesis, 520-21 
Ribulose 1, 5-diP carboxylase 
C-C bond cleavage of, 768- 

69 
and COp2 fixation of, 769 
kinetic constants of, 768 
in leaf fraction I protein, 
768-69 
in photosynthetic bacteria, 
769, 771 
Rotenone 
in mitochondria 
configurational effect of, 
on NADH-dehydrogenase, 
543 
inhibition of NADH oxidase 
by, 542 


mechanism of inhibition 
in, 542-43 
position of action of, 
542 
related to sulfhydryl groups 
in, 543 
Rubidium 
transport in cells, 734 
Rubredoxin 
amino acid composition of, 
138 


circular dichroism of, 118, 
138 

compared to other nonheme 
iron proteins, 143 

as contaminant in ferredoxin, 
117 

Cotton effects of, 118, 


distribution of, 137 

electron paramagnetic res- 
onance of, 138 

iron in, 138-39 

molecular weights of, 138 

optical rotary dispersion of, 
117, 137-38 

oxidation-reduction charac- 
teristics of, 139 

reaction of, with iron-chela- 
ting agents, 139 

reaction of, with mercurials, 
139 

separation of, from ferre- 
doxin, 137 

spectral properties of, 137 

stability of, toward acid, 
138 


s 


Saccharomyces 
production of invertase in, 
532 
Salicylaldoxine 
inhibition of plastoquinone 
by, 763 
in photosynthetic electron 
transport, 764 
Salicylate hydroxylase 
properties of, 680-81 
reaction of, 680-81 
Salmonella 
histidine system in 
mRNA in regulation of, 
521, 523 
mutants in, 521 
sequential derepression in, 
522 
tRNA in repression of, 
521-22 
utilization of genetic infor- 
mation in, 522 
structural-gene mutation 
and adenylosuccinase of, 
525-26 
sulfate transport in, 531 
tryptophan gene cluster in 
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enzyme synthesis and 
translation process in, 
524 
groupwise coordination of, 
524 
initiator elements in, 
524 
Scenedesmus obliquus 
photosynthetic mutant strains 
of, 759-60 
Schechter and Blout equations 
in 8 conformations of poly- 
peptides, 14-15 
solvent and side-chain ef- 
fects on, 15 
Schiff bases 
effect on desalting on pK for 
protonation of, 188 
in enzyme-substrate com- 
plexes of pyridoxal phos- 
phate, 195-97 
from pyridoxal phosphate 
spectral characteristics 
of, 188 
Semicarbazide 
as inhibitor in conversion of 
lanosterol to cholesterol, 
707 
Sepiapterin 
in D. melanogaster, 174, 
176 
enzymic reduction of, 


in phenylalanine hydroxyla- 
tion, 177 
see also Biopterins, Pteri- 
dines 
Serine transhydroxy methylase 
pyridoxal phosphate in con- 
fomration of, 192 
Serum albumin 
bovine 
circular dichroism of, 19- 
20 
conformation of, 25 
exposure of histidines in, 
28 
exposure of tyrosines in, 
39, 40, 42, 43 
in removal of deamidase in- 
hibitor, 157 
stability of, against proteoly- 
sis, 55-56 
Seryl-RNA synthetase 
optimal Mg** /ATP ratio for, 
456 
phosphate inhibition of, 
461 


protection of, against inac- 
tivation, 456 
turnover numbers for, 
457 
from yeast 
aminoacylation of E. coli 
serine-tRNA chains by, 
472-73 
conditions for esterifica- 
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tion of serine by, 472 
enhancing factor in acyla- 
tion of E. coli tRNA by, 
472 
nucleotide sequences of, 
467 


Seryl tRNA 
modification of, in B. subtil- 


is, 478 


Silk fibroin 
circular dichroism of, 16- 


17 


cross-f structure of, 15, 


23-24 


optical rotary dispersion of, 
15 


solvent effects on f structure 
of, 16-17 


Na 
transport 


in amino acid and sugar 
transport, 746-47 

coupled to Kt transport, 
733-34 

energy requirements for, 
734-35 

energy sources for, 
735 

pump models related to 
NaATPase, 742-44 


NaATPase 


activation kinetics of, 741- 
42 


characteristics of, 735-37 

comparative < ctivities of, 
from various tissues, 
739 

and diglyceride kinase, 740- 
41 


inhibitors of, 736 

interaction of, with lipids, 
740-41 

nature of phosphorylated in- 
termediate of, 737- 
38 

nucleoside diphosphate ki- 
nase activity of, 738- 
40 

phosphorylation of, 737 

relationship of, to transport 
systems, 735 

Nat pump models related 
to, 742-44 


Sodium borohydride 


and amino acid oxidase la- 
beling, 677 

reaction with pyridoxal phos- 
phate, 188 


Sodium mersalyl 


effect on apoferredoxin, 
126 

reaction of, with ferredoxin, 
122-23 


Solubility curve 


method for establishing puri- 
ty of protein, 703 


Solvent perturbations 
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of proteins, 34, 40-41, 45- 
8 


Sonification 
partial separation of chlor- 
ella pigments by, 760 
Sorghum 
hydroxynitrile lyase in, 
686 


Sphingolipids 
catabolic aspects of metabo- 
lism of, 262-64 
Sphingomyelin 
enzymatic splitting of, 
262 
in liver lipidoses, 262 
synthesis of, 262 
Spinach 
nitrate reductase system in, 
683 
stearyl-CoA desaturation in, 
678-79 
Squalene 
biosynthesis of, 691-96 
14¢ and 3H labeling of, 692- 
93 
cyclization of 
electronic shifts in, 696- 
97 
epoxidation in, 697-98 
hydride shifts in, 696-97 
4 8, 24-lanstadiene as inter- 
mediate in, 697 
2, 3- monepoxy squalene as 
intermediate in, 697-98 
enzymes in synthesis of 
from pig liver microsomes, 
694-95 
from yeast, 695-96 
intermediate in formation of, 
from farnesyl pyrophos- 
phate, 695-96 
metabolism of, 691-99 
stereospecificity of conver- 
sion of farnesyl pyrophos- 
phate to, 694 
Staphylococcus aureus 
carrier negative mutants of, 
730 
microconstitutive mutants of, 
2 
Starch 
in chloroplasts, 773-75 
synthesis of 
ADP-glucose-starch gluco- 
syltransferases in, 
218 
different enzyme systems 
for, 218 
a-1, 4-glucosyl linkages of, 
in chloroplasts, 773 
Stearyl-acyl carrier protein 
in stearyl-CoA desaturation, 
678 
Stearyl-CoA 
49-desaturation of 
in E. gracilis, 678-79 
of liver microsomes, 679 
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in M. phlei, 678 
in spinach, 678-79 
Sterol biosynthesis 
review on, 691-722 
Sterols 
AY-9944 as inhibitor in syn- 
thesis of, 704 
424 bond of, from infrared 
spectroscopy, 703 
chromatographic separation 
of, 701-2 
demethylating enzymes of 
indifference of, to 424 
saturation, 710 
identification of, by cocrys- 
tallization, 702 
mass spectroscopy of, 
704 
methods for determination 
and identification of, 
701-5 
NMR of, 703 
optical rotary dispersion of, 
703-4 
preparation of derivatives 
of, 702-3 
triparanol as inhibitor in 
synthesis of, 704 
Streptococcal proteinase 
activation of, 67-68 
specificity of, toward insul- 


In, 
structure of, 67-68 
Streptococcus 
polysaccharide linkages in, 
9 


Streptomyces griseus 
arginine oxygenase in, 
680 


Strontium 
inhibition of ATPase by, 
579-80 
localization and composition 
of deposits of, in mito- 
chondria, 580 
uptake of, by mitochondria, 
579-83 
6 Structure 
of polypeptides 
see Polypeptides 
Structural gene mutation 
and adenylosuccinase of 
Salmonella, 525-26 
detection of, 275 
distinguished from control- 
ler gene mutation, 
276 
and hereditary disorders, 
274-76 
Subtilisins 
in activation of streptococcal 
proteinase, 67-68 
in degradation of carboxypep- 
tidase A, 64 
in degradation of ovalbumin, 
56 
in proteolysis of ribonucle- 





ase, 56 
Succinic anhydride 
in dissociation of procarbox- 
ypeptidase A, 63 
Succinic dehydrogenase 
compared to other nonheme 
iron proteins, 143 
Sucrose 
in chloroplasts, 773-75 
Sucrose phosphorylase 
complex of, with glucose, 
212 


Sucrose synthetases 
in sugar cane chloroplasts, 
774 
Sugar 
transport 
and mutarotase, 748-49 
role of Na* in, 746-47 
sugar phosphates in, 
748 


Sugar nucleotides 
biosynthesis of, 221-23 
degradation of, 222-23 

Sulfate 
protein binding of, 745 
repression of enzymes of 

metabolism of, 531 
transport of, in Salmonella, 
531 
Sulfhydryl 
in apoferredoxin, 126, 
128 
in ferredoxin, 125, 126 
in mitochondria 
effect of NADH on, 544 
relationship of, to rotenone 
Sensitivity, 543 
Sulfhydryl-dependent photohy- 
drolysis 
related to photophosphoryl- 
ation, 766 

Sulfhydryl inhibitors 
in mitochondria 

dependence on type of buf- 
fer, 544 

effect of, on respiration, 
543-44 

Sulfhydryl reagents 
hydrolase activity with en- 

zy me-dehydro-luciferyl- 
AMP, 462 

Sulfite 

ferredoxin in reductase of, 
115 
Sulfur 
in adrenodoxin, 140 
in ferredoxin, 121-25, 128- 
31 

in high potential iron pro- 
tein, 139 

in paramagnetic iron pro- 
tein, 142 

in protein from A. vinelandii, 
141 

in protein separted by diges- 
tion of succinic dehydro- 





genase, 142 
Y 


Tadpoles 
metamorphosis of 
carbamyl phosphate syn- 
thetase in, 5 
Takahara's disease 
and acatalasemia, 297 
heterogeneous nature of, 
297 


Teichoic acids 
biosynthesis of, 219-20 
structure of, 218-19 

Tetrahydropteridines 
oxidation of, 180-81 
oxygenase reactions of, 

178 


in phenylalanine hydroxyla- 
tion, 178, 179 
see also Biopterins, Pteri- 
dines 
Tetranitromethane 
as tyrosine modifier, 40- 
41, 44 
Thiamine 
in isosepiapterin synthesis, 
175, 176 
Thiamine pyrophosphate 
and glyoxylate carboligase, 
686-87 
Thiogalactoside 
in E. coli 
induction kinetics of, 
529 
Thioredoxin 
in formation of deoxyribonuc- 
leotides, 685 
Thioredoxin reductase 
and reduction of thioredoxin, 
685 
Thiosubtilisin 
in formation of heavy-atom 
derivatives, 335 
Threonine 
in biopterin labeling, 
176 
Threonine dehydrase 
enzyme- substrate complex 
of, 20-21 
pyridoxal phosphate in acti- 
vation of, 192 
Threonyl-RNA synthetase 
metal ion required in trans- 
fer reactions of, 460 
from rat liver 
ATP labeling of, 460-61 
effect of Mg** on, 460 
inhibition of reactions of, 
460 
Mg** in amino acid trans- 
fer by, 458 
multiplicity of, 464 
purification of, 460 
rate of transfer reactions 
of, 460 
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stability of, 460 
stabilization of, by phos- 
phate buffer, 461 
Thrombin 
in blood clotting, 68-70 
formation from prothrom- 
bin, 68-69 
TDP-glucose 
3H-labeling of, 222 
TDP-L-rhamnose 
biosynthesis of, 221-22 
Thyroglobulin 
antibodies to, 6 
Thyroid stimulating hormone 
concentrated in subcellular 
structures, 311-12 
and pentose cycle of glucose 
metabolism, 237 
Tobacco mosaic virus 
conformation of, 21 
exposure of tryptophans in, 
32-33 
a-Tocopherol quinone 
in chloroplasts, 762 
Torsion angle 
in purines, 356-58 
in pyrimidines, 356-58 
Transfer RNA 
acylation of, by lysyl-RNA 
synthetase, 457 
and adaptor hypothesis, 
450 
aminoacylation of, as func- 
tion of temperature, 
459 
content per cell of, in E. 
coli and B, subtilis, 453 
as control element at trans- 
lational level, 479, 
481 
denatured 
chromatographic differ- 
ences of, from native 
form, 470 
effect of formylation, 
429 
Mg** in restoration of, 
469 
stabilization of, 470 
distinction between conven- 
tional and native, 469 
divalent cations and activity 
of, 469 
effect of chelating agents 
on, 469 
effect of chloroquine on 
aminoacylation of, in E. 
coli, 468-69 
effect of contamination by 
pCpCA in, 468 
effect of, on PPy—ATP ex- 
change, 455 
effects of, on activity of 
aminoacyl-RNA synthe- 
tase, 455- 
56 
effects of, terminal modifi- 
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cation on activity of, 
461-62 

and enhancement activity in 
heterologous systems, 
472-73 

esterification of, in amino 
acid starved E. coli, 
480 

evolution of, 467-71 

heterogeneity of, 467 

in heterologous systems, 
471-74 

hydrogen bonding in, 428- 
29 


inhibitors of 
EDTA as, 477 
oligonucleotide fragments 
as, 475-76 
periodate oxidation and, 
475 
and snake venom phospho- 
diesterase, 475 
isolation of 
on benzoylated DEAE-cel- 
lulose, 466 
by chemical method, 
466 
on hydroxyapatite columns, 
465 
by liquid-liquid partition, 
466 


by partition chromatogra- 
phy, 465 

by reverse-phase chroma- 
tography, 465 

modification of 

under altered growth con- 
ditions, 478 

during methionine starva- 
tion, 478 

during phage infection in 
E. coli, 477-78 

during spore formation, 
478 


by suppressor genes, 478- 
79 
multiplicity of species of, 
451 


in protein biosynthesis, 
449-51 
rate of change of, from na- 
tive to denatured, 470 
recognition site of 
and anticodon site of, 475- 
76 
and inhibitors of, 474- 
75 
in regulation of enzyme syn- 
thesis 
in histidine system in Sal- 
monella, 521-22 
RNA codons for, 523-24 
at ribosomal level, 523 
renaturable forms of, 469- 
70 
repressor specific 
in arginine synthesis in E. 
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coli, 522-23 
structure of, 466-67 
tertiary structure of, 429, 
470-71 
uncharged 
and RNA synthesis, 479- 
80 
Trans-hydrogenase 
same as chloroplast ferre- 
doxin-TPN reductase, 
685 
Transpeptidation 
in blood clotting, 70 
Triglycerides 
and energy balance in body, 
257-58 
perinuclear granules and 
storage of, 251 
resynthesis of, in intestinal 
cells, 249 
secretion of, by liver into 
plasma, 251-53 
uptake of, in adipose tissue, 
250 


4,4, 14a-Trimethyl- 47, 24- 
cholestadien-3-o1 
conversion of, to cholesterol, 


detection of, in tissues, 
8 


from squalene, 698 
4,4, 14a-Trimethyl- 48-chol- 
esten-3f-ol 
conversion of, to cholesterol, 


detection of, in tissues, 
708 


Triose phosphate dehydrogenase 


in photosynthesis, 764 
Triparanol 
as inhibitor in sterol synthe- 
sis, 704 
TPN 
conversion of, to DPN 
light-induced, 765 
photoreduction of, by reduc- 
ed dichlorophenol indo- 
phenol, 760 
plastocyanin in reduction of, 
763 


reduction of, by ferredoxins, 

115, 132, 137 
TPNH 

absolute configurations of 
hydrogens in, 694 

acid instability of, 163- 
64 

addition reactions of, 163 

chemical properties of, 160- 
64 


detection of, by 340 my band, 
160, 163 

identification of, 158 

in isocitrate dehydrogenase 
kinetics, 107 

orthophosphate as catalyst 
of addition reactions 
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of, 163 
production of, in metabolism 
of glucose, 236 
in reduction of pteridines, 
177, 178 
stereochemistry of, and 
farnesyl pyrophosphate- 
to-squalene conversion, 
694 
TPNH-cytochrome c reductase 
in N. crassa mutants, 
683 
TPNH-cytochrome f reductase 
activity of chloroplast ferre- 
doxin-TPN reductase, 
685 
TPNH diaphorase 
same as chloroplast ferre- 
doxin-TPN reductase, 
685 
TPNH-nitrate reductase 
genetic control of, in N. 
crassa, 683 
TPNH oxidase 
in stearyl-CoA desaturation, 
679 
Triterpenes 
biosynthesis of, in soya 
beans, 709 
3y-autoradiography 
in DNA molecular length, 
490 
Triton X-100 
in fraction of chloroplasts, 
761 
Trypsin inhibitor 
soybean 
circular dichroism of, 19- 
20 
conformation changes dur- 
ing chromophoric studies, 
49 
exposure of histidines in, 
28, 
exposure of tryptophans in, 
34, 38-39 
exposure of tyrosines in, 
39, 42 
Trypsinogens 
activation of, 61 
bovine 
amino acid sequence of, 
60-61 
compared to chymotrypsin- 
ogen B, 60 
compared to elastase, 
60 
structure compared to 
chymotrypsinogen A, 
60 
conformations of, 62 
exposure of histidines in, 
28-29 
exposure of tryptophans in, 
34, 37-38 
porcine 
amino acid structure of, 61 





titration curves of, 62 
Trypsins 

in activation of carboxypep- 
tidases, 63, 64 

in activation of chymotrysin- 
ogen, 58 

in activation of streptococcal 
proteinase, 67-68 

in activation of trypsinogen, 
61 

active site in, 62 

bovine 

acetylation of, 62 

calcium influence on confor- 
mation of, 62 

conformation of, 62 

exposure of histidines in, 
28-29 

exposure of tryptophans in, 
34, 37-38 

exposure of tyrosines in, 
39, 40, 42, 43 

masked polar residues in 
stability of structures of, 
62 

in retarding of blood clotting, 
69 

role of, in ATP synthesis, 
766 


Tryptophan 
conversion of, to niacin, 
150 
DPN pathway of metabolism 
of 


in mammals, 156 
scheme for, 150-52 
in yeast, 155 
modifying reagents for, 33, 
34 


in proteins, 32-39, 45-49 
titration of, 32-33, 34 
Tryptophanse 
mechanism of action of, 200- 
1 


pyridoxal phosphate in con- 
formation of, 192 
Tryptophan gene cluster 
in Salmonella 
enzyme synthesis and, 
524 


groupwise coordination of, 
524 


initiator elements in, 
524 
Tryptophan pyrrolase 
stabilization of, by substrates, 
634 
Tryptophan synthetase 
colinearity of genetic map 
and peptide chain in A 
protein of, 508 
genetic aspects of forma- 
tion, 5-6 
4-nitrosalicyaldehyde as co- 
enzyme of, 187 
pyridoxal phosphate in con- 
formation of, 192 





regulation of, in P. putida, 
533 
suppressed mutants of E. 
coli in A protein of, 478- 
79 
Tryptophanyl-RNA synthetase 
from beef pancreas 
forms of, in E. coli, 
468 
loss of sulfhydryl groups 
by, 457 
Tryptophanyl tRNA 
effect of chloroquine on, in 
E. coli, 488-89 
Tyrosine aminotransferase 
pyridoxal phosphate in con- 
formation of, 192 
Tyrosines 
hydroxylation of, 179 
modification by N-acetylimi- 
dazole, 39-45, 48 
modifying reagents for, 
39 


in proteins, 39-49 
Tyrosyl-RNA synthetase 
from B, subtilis and E. coli 
activity of, toward D- 
tyrosine, 453 
amino acid composition of, 
453 


effect of nucleotide on 
PP, ATP exchange of, 


321-37 

electrophoretic mobilities 
of, 453 

half-cysteine residues in, 
453 

kinetic properties of, 454- 
55 


molecular weights of, 
452 


molecules of per cell, 453 

reaction of, to antisera, 
453 

Singularity of, species of, 


substrate specificity of, 
453 


tRNA specificity of, 454 
tyrosine analogues as com- 
petitive inhibitors of, 
453-54 
turnover numbers for, 457 
from yeast 
nucleotide sequences of, 
467 


U 


Ultraviolet optical rotation 
of proteins, 14-20 
Urea 
effect of, on reactivity of 
ferredoxin, 124 
UDP-galactose 4-epimerase 
role of DPN in, 686 
UDP-glucose-4-epimerase 


SUBJECT INDEX 


missing in galactosemia, 
284 


UDP- D-xylose 
biosynthesis of, 221 
UTP-a-D-galactose 1-phos- 
phate-uridyl transferase 
in V. faba seeds, 212 


Vv 


Vaccinia virus 
and DNA polymerase in L- 
cells, 654 
Valine 
amino acid activation and 
biosynthesis of, 480 
aminoacylation of 
inhibition of, by commer- 
cial polynucleotides, 
476-77 
inhibition of, by various 
RNA preparations, 
475 
nonhelix-for ming properties 
of, 338-39 
Valinomycin 
effect of, on cation uptake 
in mitochondria, 581- 
82 
Valyl-RNA synthetase 
from B,. coagulans 
aminoacylation of E. coli 
tRNA by, and tempera- 
ture effects, 459 
E. coli 
in PP; “ATP exchange 
with threonine, 462 
from yeast 
formation of enzyme-valyl- 
adenylate complex by, 
459-60 
molecular weight of, 
459 
nucleotide sequence of, 
467 
Valyl tRNA 
formation of, in B. stearo- 
thermophilus, 459 
modification of, in B. sub- 
tilis, 478 
Viral DNA 
anatomical data on, 488- 
90 
binding of, to HgClg, 502 
chain separation in 
by CsCl gradients, 504 
A DNA, 504 
by MAK chromatography, 
504 
by poly G complexing, 
504-5 
circle structure of 
identification of, by mi- 
croscopy, 495 
and intrinsic viscosity, 
496 
resistance of, to exonucle- 
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ase, 495-96 
and sedimentation-viscosi- 
ty, 496 


circular duplexes of 
artificial formation of, 
495 
distribution of, 494-95 
formation of, 495 
in phage $X-174, 486 
colinearity of, with genetic 
map 
in phage A , 506-7 
in phage SP82, 507 
in phage T4, 507-8 
concatemer formation of, 
500, 501 
congruence of peptide chain 
of, and genetic map 
and T4 amber mutants, 
508 
in T4 lysozyme gene, 508- 
9 


in A protein of tryptophan 
synthetase, 508 
end labeling of, by polynucle- 
otide kinase, 490-92 
informational integrity of, 
485 
internally interrupted 
and exonuclease III, 
500 
intrinsic viscosity values 
for, 493 
lateral heterogeneity of, 504- 
5 


linear density of B-form of, 
487 
location and direction of 
genes in, 506-12 
longitudinal heterogeneity of, 
501-4 
molecular length of 
correlated with deformation 
in P22, 489 
effect of ionic strength on, 
490 
from microscopy, 487- 
90 
as measure of molecular 
weight, 487-90 
from “H-autoradiography, 
490 
variability of, in identical 
molecules, 489 
molecular weight of 
determined by light scat- 
tering, 486-87 
from end-labeling, 490- 
92 
from molecular length, 
487-90 
in phage $X-174, 486 
in phage T2, 487 
from ¥«P-autoradiography, 
487 
molecules of per viron, 
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orientation of genes on 
defined, 509 
determination of, 509- 
10 
from polar mutants, 510 
in Aphage, 510-12 
in T4 phage, 510 
permuted sequences of 
denaturation-renaturation 
of, 499 
identification of, 499 
in T4, 498-99 
transformational assay for, 
497 
restriction and modification 
of, in E. coli, 658-60 
sedimentation measurements 
of 
frictional constant in, 
492 
methods of, 493-94 
S-M relations in, 492, 493- 
94 
variables affecting, 493 
separation of duplex frag- 
ments of 
in CsCl gradients, 502 
by Cs2SO gradients after 
HgClocomplexing, 502 
by MAK chromatography, 
502 


by thermal chromatography, 


502-3 
single-chained forms 
characteristics of, 494 
continuity of, 497-98 
determination of molecular 
weight of, 497-98 
distribution of, 494 
superhelix of 
conversion of, to ordinary 
helix, 497 
direction of, 497 
distribution of, 497 
number of turns in, 497 
properties of, 496 
terminal repetition in 
exonuclease III as test for, 
500 
thermal denaturation of 
partial character of, 
503 
preferentially in AT-rich 
regions, 503-4 
unique sequences of 
identification of, 499 
in T5, 499 
Virons 
DNA content of, 486-94 
Virus 
definition of, 485 
reproduction of, 485 
Vitamin B 
effect of phosphate on affinity 
of enzyme for derivatives 
of, 190 
fluorescence properties of 
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analogues of, 186 
fluorometric methods of 
assay for, 187 
and growth of microorgan- 
isms and tumors, 186 
immunochemistry of deriva- 
tives of, 186 
luminescence properties of, 
186 
luminescence spectra of pro- 
tein-bound derivatives 
of, 190 
NMR studies of, 186 
preparation of labeled deriv- 
atives of, 185 
proton-dissociation constants 
for excited forms of, 
186 
reaction of, with pyridoxyi- 
polyalanine antibodies, 
186 
separation of derivatives of, 


synthesis of 4- or 5-substi- 
tuted analogues of, 
185 

see also Pyridoxal phosphate, 
Vitamin Bg enzymes 

Vitamin Bg-dependent enzymes 

conformational changes of 
protein moiety of, 
190 

conformational role of pyri- 
doxal phosphate in, 192 

conformation of substrate at 
active center of, 197- 
98 

dissociation of protein moi- 
ety of, 190 

in formation of unsaturated 
fatty acids, 194 

recombination between apo- 
and coenzymes, 190 

requiring cofactors in addi- 
tion to pyridoxal phos- 
phate, 194 

not requiring pyridoxal phos- 
phate, 194 

resolution of, 190 

structural requirements for 
binding, 187 

see also Vitamin Bg 

Vitamin K 

3H incorporation in, in M. 
phlei extracts, 554 

in oxidative phosphorylation, 
554 


Ww 


Water 
active transport of, 749 


x 


Xanthine oxidase 
compared to other nonheme 





iron proteins, 143 
Cotton effects of, 670 
determinants of antigenic 
specificity, 4 
in formation of isoxanthopter- 
in, 177 
Xanthophylis 
and oxygen evolution in chlo- 
roplasts, 761 
X-chromosome 
and glucose-6-phosphate 
dehydrogenase, 277-78, 
288, 292 
and Lyon's hypothesis of X- 
inactivation, 277-78, 288, 
292 
Xenon 
binding of, in hemoglobins, 
618, 623 
binding of, in myoglobins 
and metmyoglobins, 615, 
618 


X-ray diffraction 

anomalous scattering data 
and, 322 

of bases, 353-59 

of complexes of base pairs 
of purines and pyrimidines, 
355, 358-59 

cross-linking in, 337 

of crystalline proteins, 321-37 

of DNA, 350-53 

effect of solvent on heavy- 
atom derivatives of, 
337 

fiber studies compared to 
Single-crystal studies in, 
340-41 

flow-cell technique and heavy- 
atom derivatives for, 
337 

Fourier synthesis method in, 
320 

heavy-atom complexes for, 
336 


isomorphous substitution 
method in, 321-23, 334- 
37 

of macromolecules, 321- 
59 

methods of, 321-23 

of nucleosides, 354-59 

of nucleotides, 354-59 

of polynucleotides, 339-48 

of polypeptides, 337-39 

preparation of heavy-atom 
derivatives for, 334- 
37 

of RNA, 348-50 


z 


Yeast 
effect of NaCl on esterifica- 
tion of leucine to tRNA of, 
472 
enzymes from, and E. coli 





tRNA's, 473 
glucoside transport in, 


interactions of aminoacyl- 
RNA synthetases of, with 
E. coli tRNA's, 
471 

intermediate in squalene 
formation in, 695-96 

mitochondria 

coupling sites of, 546- 
47 
oxidative phosphorylation 

in, 554-55 

multiplicity of tRNA in, 
467 

oligonucleotides as inhibitors 
of tRNA in, 470 

reaction of tRNA of, with E. 
coli enzymes, 471- 
72 

renaturable tRNA in, 469- 
70 
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Z 


Zinc 
in carboxypeptides, 63- 
64 


and uptake of cations by 

mitochondria, 583 
Zymogen granules 

cold lability of membrane 
of, 312-13 

composition of membrane 
of, 312 

contents of, compared to 
total cell contents, 
313 

effect of OsO, on membrane 
of, 312 

fate of, when empty, 317 

fusion of, with cell wall, 
316-17 

membrane of, in protein 
transport, 317-18 

opening of, to secrete pro- 
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tein, 316-17 
in protein transport, 308- 
11 
secretion of protein from, 
316-17 
storage of proteins in, 307, 
308-13 
Zymogens 
activation of, 58-71 
Zymostenol 
conversion of, to cholesterol, 


from zymosterol, 705 
Zymosterol 

conversion of, to At, 24_ 
cholestadien-3f-o1, 
705 

in conversion of 4-methyl- 
48, 24. cholestadien-3p- 
ol to cholesterol, 700, 
705 

side-chain reduction of, 





